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Highway Progress 


T SHOULD be of general satisfaction to hear favorable reports on 
the interesting and much-discussed national road bill. From its 
beginning, there has been uncertainty concerning its provisions. 

Whatever the legislation may provide over a long term of execu- 
tion, there should be some consolation in knowing that belated 
action is promised and near at hand. 

Discussion has related principally to financial means for accom- 
plishing this much-needed action. To follow through both sides of 
various arguments leaves little practical choice. Highway users are 
aware of the importance of efficient motor transportation and the 
public’s appreciation of its indispensable contribution to modern 
living. 

Probably nothing in a generation has contributed more to uni- 
fication of effort, and a fuller understanding of problems and poten- 
tialities of varied sections of our country. 

Efficient transportation invites travel, acquaintanceship, and 
association of thought and activity. It has raised our strength above 
climatic and geographic boundaries. 

Freedom to travel has been a boon to our health and pleasure. 
It is essential to the new way of life that came with it. 

To reach a solution of an obvious problem, we have cavilled over 
cost. 

To build roads only that promise to earn their cost rather than 
by a determination of their urgency is a fallacy that should not be 
perpetuated. Such short-sightedness is unwise and fails to include 
the larger aspects of our problem. Present objectives are national 
in scope and require a broader approach to include other important 
criteria if we are to be assured maximum fulfillment of our 
requirements. 

New roads should correct some of our present difficulties, not 
aggravate the situation. Our conservative estimates of future traffic 
as a basis for planning and construction have resulted in unneces- 
sarily expensive additions and revisions. These conditions will 
undoubtedly grow better with improved techniques and a fuller 
comprehension of economic effects and other consequences that 
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repeatedly follow the opening of new thruways. New roads are evo- 
lutionary. They displace stagnation in the areas they serve. 

In long-range planning for an important addition to our national 
highways, we should not be awed by an aura of the past. There is 
no fixed pattern to our population centers, their activities, nor to 
their trends. 

These 40,000 miles of properly located roadway can well be the 
basis of our continued prospericy. 


This Canadian Food Chain Develops 
Several Shopping Centers 


HARRY SUFFRIN 


Mr. Suffrin is Director of Research and Organization of Steinberg’s 
Limited, one of Canada’s leading store chains. He has held this 
position since 1947. In his job, he is primarily concerned with eco- 
nomic studies relating to supermarket and shopping center loca- 
tions. He is a member and a former director of the American 
Marketing Association, Montreal Chapter. He is a member of the 
Canadian Community Planning Association, and a lecturer in retail 
management at McGill University, his Alma Mater. 


SUPERMARKET organization operating large markets in the 

Province of Quebec and in Eastern Ontario is a well-known 
food chain in Canada and the United States. It operates forty-seven 
supermarkets with an estimated annual volume of $125,000,000. 

This substantial sales figure makes it one of the top food chains 
in Canada and the dominant supermarket organization in the 
Province of Quebec. Its annual average sales per store are among 
the highest in the world. 

Of the forty-seven markets operated by the supermarket chain, 
thirty-eight are in the metropolitan area of Montreal, two in Quebec 
City, and three in the City of Ottawa in the neighboring Province 
of Ontario. 

According to the last official Dominion of Canada census in 1951, 
Montreal City had a population of 1,021,520, Quebec City a popu- 
lation of 164,016 and Ottawa, a population of 202,045. 

In common with American cities, Canadian cities experienced 
a tremendous shift of population to suburban areas. The desire of 
young families for more living room and the necessity for low cost 
housing—which was possible only in the suburbs where there was 
sufficient land for this type of housing—were among the prime fac- 
tors that influenced this mushrooming growth of suburban areas. 

A study of Montreal, Quebec, and Ottawa and the growth of these 
cities in the intercensal years 1941-1951, will validate this point of 
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suburban growth. From 1941 to 1951 the population of Montreal 
increased by 13.1 percent. During this same ten-year period the 
suburban areas around Montreal showed increases in population 
ranging from 56 percent to 275, percent. 

The Ottawa region followed the same pattern of suburban 
growth. In the intercensal period 1941 to 1951 the city of Ottawa 
showed a population increase of 34 percent. In its suburban areas 
for the same decade, the increase ranged from 52 percent up to as 
high as 337 percent. For the city of Quebec, the percentage increase 
in these years was nine percent—while its suburban areas showed 
increases from 75 percent to 400 percent. And so it can readily be 
seen that in all of the urban areas in which the food chain had stores 
there was tremendous suburban growth. 


‘A Parking Space Dilemma 


Again in common with American cities, Montreal, Quebec, and 
Ottawa faced the dilemma of the inability of the downtown area to 
cope with a steady and never ceasing increase in the number of cars 
trying to find parking space. Here was the paradox. For suburban 
living a car is a necessity. And yet when suburbanites arrived down- 
town they found no place to park their cars. 

There is another interesting note about the flight to the suburbs. 
Not only was it a movement in substantial numbers of population 
but the suburbanites represented a middle class type of family, many 
of them professionals, but all of them with a higher family income 
than the city dwellers. And so retailers were faced with the hard and 
unpalatable fact that not only were their customers moving away 
but that some of their best customers were moving away. Young 
families with small children represent the best customer the retailer 
has. They spend more on food and clothing than other families and 
young families were moving out of the city areas. 

And so the combination of the shift to the suburbs, the increased 
car ownership and the necessity for larger stores caused the food 
chain’s management to reappraise its entire location philosophy. One 
of the prime reasons for larger stores is the steady increase in the 
number of items being carried by supermarkets. Twenty-five years 
ago, the chain stocked about 400 items; a modern market will stock 
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5000 items. This sharply increased number of items requires a 
much larger store to accommodate its greater stock of merchandise. 
‘Twenty-five years ago a food store was considered large if it occupied 
5000 square feet; today this Canadian food chain operates markets 
of 50,000 square feet. 

Consider what the effects are of (1) larger store size and (2) the 
necessity for parking, on investment costs. The multiple effects are 
startling. The store size is ten times what it was twenty-five years 
ago; parking requirements require three feet of parking area to one 
of selling. Add another factor: multiply three by ten and we get 
thirty. In other words the chain’s land requirement for a store is 
thirty times what it was twenty-five years ago. 

Land of these dimensions is not readily available in city areas. 
Cost of city land is high. So the factors of large land requirements 
combined with higher land cost were instrumental in causing a new 
appraisal of the location policy. 

The similarity of the problem of suburban development in 
United States and Canada resulted in top executives of this company 
making intensive field trips to United States, to study shopping 
center development in suburban areas. These field trips convinced 
us that the integrated shopping centers were the answer to suburbia’s 
need for shopping facilities. 


One-Stop Shopping Popular 


From our experience with non-food lines in our stores, we knew 
that customers liked one-stop shopping. The housewife looked for 
convenience. The shopping center provided the convenience of 
finding parking space easily and of filling all of her shopping needs 
without moving the car. From our investment viewpoint, cost of 
the parking lot could be shared among all merchants, thus reducing 
operating costs. 

The chain liked what it saw in the United States and decided 
to duplicate it in Montreal. Sceptics said shopping centers were all 
right for the United States—which does not have the Montreal win- 
ters. In Montreal the shopping centers would do well in the summer 
but they would die in the winter. But the chain store’s belief in 
shopping centers was strong. We decided to go ahead with it. 
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Unique among Canadian retailers, the chain maintains a 
research department, one of whose basic functions is to advise man- 
agement on locations. To this department came three assignments: 
of selecting a suitable site for a shopping center, of determining the 
sales potential for this site and, of recommending size of building 
area required. 

A study of the entire Island of Montreal showed that the popula- 
tion was moving westward. It was our aim to locate the shopping 
center in the path of the population shift. A focal point in this 
population shift was the intersection of two arterial highways: near 
a traffic circle twelve miles from downtown Montreal. One highway 
led directly to downtown Montreal, the other to a belt highway 
running through the northern section of the city. 


’ Dorval Circle Site of Center 


The road network is such that all suburbanites must pass this 
intersection going and coming from work. Further study was done 
on the existing retail facilities in the area. Physical measurement 
was taken of all retail stores and shops in the area. When these exist- 
ing retail areas were matched up as a percentage of developed land 
they confirmed our impression that a retail vacuum existed in this 
suburban area. This impression was corroborated by analysis of the 
customers in our city stores. That analysis indicated that many of 
the suburbanites were buying their food requirements in Montreal. 

These facts led us to recommend the acquisition of the land at 
the intersection. Total land area of 1,000,000 feet was acquired and 
it was developed as a community center. The basic design of the 
Dorval Gardens Shopping Center is an “L” shaped one since this 
shape lends itself easily to expansion. At one anchor of the “L,” 
there is a chain supermarket of 50,000 square feet building area. 
At the other anchor point there is a 60,000 square foot branch of 
a leading downtown department store. 

The merchandising idea behind this layout was that pedestrian 
traffic would flow between the supermarket and the department 
store, benefiting the smaller merchants located in between these 
magnets. 

A parking lot with a total capacity of 2,188 cars at one time was 
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provided. The front lot accommodates 1345 cars, the rear lot 843 
cars. If we could plan the center all over again, we would try to pro- 
vide as much parking as possible in front of the stores. The front 
parking lot is most popular and fills up quickly. The rear lot is 


occupied only under pressure, when there is no parking space on 
the front lot. 


Area of lot 987,450 
building 107,270 (197,270) 
parking 738,180 
Ratio of parking to building 3-74 
Area of supermarket 40,000 
” ” department store 40,320 
hardware store 38,230 
” drug store 5950 
variety store 13,800 
Frontage 1,098 
Number of stores 37 
Parking, number of cars 2,188 Front: 1345 Back: 843 
Square footage/car 342 
Walking Distance: 


Width of sidewalk: 20 ft. 
Width of mall: 40 ft. 


One wing of the center was built to a height of two stories, to 
accommodate doctors and professional offices. Again our surveys 
showed that these services were lacking in the area. 

Types of merchandise available are of complete range—with a 
limited variety in furniture and appliances. Types of stores in this 
center are food, bank, paint store, bakery, delicatessen, candy store, 
hardware, toy shop, automobile show room, sporting goods, ice 
cream bar, barber shop, beauty parlor, variety store, yard goods, 
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restaurant, dress shops, shoe stores, kiddies clothes, jeweller, book 
and gift shop, automotive accessory store. While many stores have 
exclusives by type of store such as the food store, automotive acces- 
sory, candy store, there is line competition. For example, the auto- 
motive accessory store sells some toys and a limited line of hardware. 
The supermarket stocks a limited line of toys and hardware. The 
variety store sells hardware and paints. And so there is line compe- 
tition among the different stores. However the chain believed there 
should be competition between clothing stores. Women shoppers 
like to compare prices and merchandise in dress stores. For these 
reasons we put in competitive dress shops, shoe stores and men’s 
clothing stores. 


Driving Times Surveyed 


Before this center was developed, an intensive survey was carried 
out to determine the potential volume of this center. Driving time 
tests were taken. A car was sent out on Friday afternoon and Friday 
evening during the peak shopping periods. The driver was instructed 
to travel at a speed of no greater than twenty miles an hour. The 
driver had to mark on a map the points reached at five, ten, fifteen 
and twenty minutes of driving time. Naturally the driver had to 
establish these times on roads in all directions leading to the center. 

Results of this test were plotted ona base map showing the number 
of homes within this trade area. We felt that this driving time method 
was a rule of the thumb estimate on the outermost limits for this 
center’s area of influence. It has to be modified from first hand knowl- 
edge of the topography, competition, public transportation, rivers, 
railroad tracks and in the area. 

From our own research work on our stores we knew that shop- 
ping could be divided into two—convenience goods shopping and 
shopping for shopping goods. We defined convenience goods as the 
type of goods which were everyday necessities such as food and drug 
items, items which are generally bought closest to home in which 
the factors of price and style do not bear any significance in their 
purchase. Shoppers do not compare the latest style of bread of one 
bakery with another. On the other hand, shopping goods purchases 
lend themselves to comparison shopping for price and style. 
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These different kinds of shopping had practical expression in 
our estimates for the center. We assumed that the supermarket and 
the drug stores would do most of their business from the five-minute 


(BER 5 minutes, 17,400 population 


[72] 10 minutes, 53,100 population 


see Census Division Boundary 
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(1) 15 minutes, 71,900 population 
minutes, 92,600 population 


hopping centre 


Ficure 1. Population reached within given driving times. 


driving time area—roughly one mile from the location. For variety 
stores, dress shops, shoe stores, we assumed a trade area extending 
to ten minutes driving time and for the department store the maxi- 
mum draw of twenty minutes of driving time. 


\\ 
\ 
Note 
| 
— 
>, 
ae, 
== 
H 
; 
H 
- 


296 TRAFFIC QUARTERLY 


Within each driving time zone, i.e. five, ten, fifteen and twenty 
minutes—a detailed count was made as to the number of homes. 
Furthermore making use of census data, an estimate was made for 
every home as to the total family income for each home within the 
trade area. We emphasize the income of the family because in the 
average Canadian home there were 1.3 wage earners per family. 

If we took only the earnings of the family head, it can be seen 
that we would obtain a very distorted picture of sales potential for 
any one area. Once the family earnings were disclosed, we applied 
to these figures the percentage of income spent in different types of 
stores. For example, 20.83 percent of earnings is spent on food, 
2.52 percent is spent in the drug store, and 1.84 percent is spent on 
shoes. And so using this method the total market potential was 
determined for each type of store that we planned for the center. 

After we had established the retail potential for each type of 
store, we applied discounts to allow for purchases elsewhere. For 
instance, even in food purchase, we assumed that 5 percent of the 
purchases would be made elsewhere through people buying food 
requirements from door to door deliveries. A further discount from 
this potential was made to allow for competition within the trade 
area. The final figure was then divided by a known annual sales 
figure per square foot of building area to give the recommended 
size of store. 

To take another example, the department store: we established 
the retail potential for the departmental store by estimating the 
total number of dollars spent in departmental stores—this is 13.05 
percent of gross family income—by residents of the trade area. Here 
we assumed that because of downtown competition the departmental 
store in the center would take only go percent of this business. 
Since there was no departmental store competition within the esti- 
mated trade area, 30 percent of department store sales was accepted 
as the estimate. Again this figure was divided by known departmental 
store experience of annual sales per square foot to give the recom- 
mended gross building area required. This methodology was used 
store by store to derive the size of the building area of the center. 
Once we knew the building area required we determined the size of 
the parking lot by providing four feet of parking area for every foot 
of store building area. 
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Because of American experience it was anticipated that most of 
the customers would arrive in the center by car. To be specific it 
was estimated that 75 percent of the customers would come by car, 


Total Sales in Locality 


%, of Local Families Using Centre 


j 


Ficure 2. Sales and penetration by districts. 


15 percent by bus and 10 percent would walk in. This estimate was 
expressed in the center design in that the supermarket location was 
placed closest to the neighboring street so that pedestrians would 
not have to cross the vast expanse of the parking lot to get to the 
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nearest store. Furthermore a sheltered bus stop was provided at the 
entrance to the supermarket. 

A year after the center opened, a survey was conducted among 
shopping center customers and one of the key questions was the 
mode of travel to the center. It was found that 5.8 percent of the 
customers walked; 78.7 percent came by car, 13.8 percent came 
by bus, .6 percent came by train and 1.2 percent used other means 
of transportation. The others included bicycle, motorcycles, plane. 
(The center is about one-half mile from the Montreal airport). 


Modes of Travel: Traffic Patterns 


In September of 1955 a survey was conducted in this center to 
determine the traffic characteristics and patterns of motor cars patron- 
izing the center. These findings will be of interest because of objec- 
tions often raised against centers on the grounds that they will 
generate tremendous traffic and cause traffic congestion and hazards 
on access roads to the center. 

Peak traffic densities at the shopping area do not coincide with 
daily peak hourly volume on nearby streets and highways. In subur- 
ban areas, traffic patterns clearly indicate peak volumes on streets 
between the 5 to 6 P.M. and the 8 to g P.M. periods. At the 
shopping center, the weekly peak hourly traffic is obtained after 
4 P.M. During days when the shopping areas close at 6 P.M., the 
peak condition for that day is usually late morning around noon. 
How many times a day is a parking stall used? A turnover factor of 
2.6 to 3.0 is a fair estimate of the probable use of the parking facilities 
in our center. 

What is the pattern of “in” and “out” traffic? The maximum 
period “in” and the maximum period “out’’ do not coincide, thus 
making traffic conditions at the exits and entrances much easier 
than might be expected if you look at the parking lot and find it 
full. Will shopping center customers use neighborhood streets to 
approach the center? The answer is an unqualified “no.” Traffic 
moving to and from the center uses highways and arterials rather 
than streets; in short, traffic will select its route from a time factor 
rather than a distance factor. More than 70 percent of cars entering 
the parking lot entered from the two entrances closest to the arterial 
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highway. It was clearly shown that drivers would put on extra 
mileage to travel on a high speed road rather than save distance by 
approaching it from neighborhood roads. This fact confirms our 
belief that when shopping centers are located within direct access 


J shopping centre (Dorval) 


Ficure g. Method of Transport. 


of main arterial thoroughfares, they do not create as much traffic 
increase as the general public believes. 


During a two-day period, September 23rd and September 24th, 
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Friday and Saturday 1955, a detailed analysis was made of the traffic 
flow to the center. Since it was agreed by all that Friday evenings 
are the peak rush periods for shopping centers in the Montreal 
area, it was felt that by selecting peak conditions, the data obtained 
would represent the most severe conditions of traffic density and 
would indicate the maximum effects. 

Perfect weather conditions on both days permitted ideal shop- 
ping conditions. Here are some pertinent facts from the data: 


Friday, September 23rd, 1955 (10 A.M. to 10 P.M.) 


Total cars in 5523 
Entrance A 2,127 
918 
320 
506 
1,657 


It should be noted that entrances A and E have direct access to 
an arterial highway. 


Maximum period in: 532 cars 7:30 P.M. to 8:00 P.M. 
Maximum occupancy: 1,061 cars 7:30 P.M. to 8:00 P.M. 
Maximum period out: 547 cars 9:30P.M.to10:00 P.M. 


Saturday, September 24th, 1955 (8:30A.M.to6:30 P.M.) 


Total cars in 4,893 
Entrance A 1,654 
658 
281 
534 
1,771 


Maximum period in: 363 cars (11:00 A.M. to 11:30A.M.) 
Maximum occupancy: 570 cars (3:00 P.M. to 3:30 P.M.) 
Maximum period out: 413 cars (5:00 P.M. to5:30 P.M.) 


The figures of maximum occupancy show that peak occupancy 
of the parking lot occurs on Friday night from 7:30 to 8:00 P.M. 
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Even at peak occupancy the lot still has room for additional 1,000 
cars. This shows that the parking ratio of four to one is adequate 
for most of the year and provides a suitable reserve for Christmas 
shopping and permits for increase in car ownership. The figures 
developed by this study have been very useful for discussions on 
the impact of a shopping center on traffic on neighborhood roads. 

In centers where we provided parking ratios of less than four 
feet of parking to one foot of selling, we find that parking is com- 
pletely inadequate to take care of the car traffic. Our management 
is convinced of the necessity for providing parking in a ratio of at 
least four feet of parking to one foot of building area. 

Some of the leading shopping center designers urged that the 
shopping center be something more than a collection of stores, shops, 
and offices. They believe the center should be the focal point for 
community activities such as concerts, lectures and other such cul- 
tural and communal activities. This arrangement is possible only 
where the shopping center is part of planned community devel- 
opment. 

Where the community has a central business, cultural and rec- 
reational area—it is feasible to incorporate these community activ- 
ities into the shopping center design. In the case of Dorval, by the 
time the center was built there existed in the town a fairly new 
community center and we saw no reason to compete with or to 
duplicate established facilities. 

The parking lot of the center has been used, however, for fund- 
raising activities through square dances and so on. Easter services 
are conducted on the parking lot. The parking lot and its loud 
speaker facilities are made available free of charge to non-profit 
organizations. 


Effect on Land Values 


Questions have been asked whether these shopping centers have 
any appreciable effect on land values in surrounding areas. This 
question is in the category of “Which came first, the chicken or the 
egg?” Statistically it is rarely possible to relate one effect to a single 
cause. Life is more complicated, and an effect may well be the end 
results of many causes. There is no question but that land near 
shopping centers has appreciated in value. But the fact that it did 
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appreciate may be due to creeping inflationary pressures, a shift 
to the suburbs and increased demand for land or to the effect of 
shopping centers. 

Shopping centers were located in the path of expanding popula- 
tion, and it would be expected that land in this position would go 
up in value. Wherever we built shopping centers, the real estate 
companies have used this fact to sell homes. “Near the shopping 
center” has invariably appeared in real estate advertising. Real 
estate operators recognize that when people are buying homes they 
want to be near a church, a school and a shopping center. In all 
areas where we located shopping centers, homes have been built 
practically in the center’s back yard. This is true for all four centers 
we operate. On the basis of our own experience we would say that 
shopping centers have the effect of appreciating land value in their 
immediate vicinity. 


Shopping Center Advantages 


Today’s modern shopping center is the child of automobiles and 
of suburbs. It might be of interest to look at the population and 
families over a ten-year period for the Montreal metropolitan area 
to see what happened. 

Population (000) Percentage change 


1941 1951 

Montreal Metropolitan Area 1145-3 1395-4 Plus 21.8 
City 903.0 1021.5 Plus 13.1 
Suburbs 242.3 373-9 Plus 54.3 


It can be seen from the above table that growth in the suburb 
outpaced growth in the city by a ratio of four to one. It can be fur- 
ther seen that one-third of the population of the Montreal metro- 
politan area is in the suburbs. 

In Figure 4 is shown the entire metropolitan area of Montreal 
and its division into city and suburban areas. Although there are 
parts of Montreal that can be considered suburban, such as parts of 
Montreal bordering Riviére-des-Prairies, for the most part the 
suburban areas are independent municipalities. Each one of these 
municipalities has full authority for municipal regulation relating 
to assessments, taxes, zoning and store hours. 
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One of the innovations this chain introduced for its largest stores 
is parcel pick-up stations. After the customer’s order is complete 
it is sent by underground conveyor to a special building on the 


[__] Suburbs 

Shopping Centre 
Montreal 
Seale: 0 Imi. 2 mi. 


parking lot. The advantage of this set-up is that it draws outbound 
car traffic away from the store thus leaving roads near the store free 
for traffic circulation. It is possible to handle as many as 200 orders 
an hour through use of the special delivery station. Because the 
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investment in providing tunneling and conveyors for this station 
runs into many thousands of dollars its use can be justified for stores 
doing multimillion dollars of volume in large shopping centers. 

Locating the delivery station is important. It should never be 
placed on the front parking lot where traffic going to the station 
becomes mixed up with other shopping center traffic. It should be 
placed away from the front parking lot, preferably in the rear 
parking lot and close to an exit so that outbound traffic creates a 
minimum of interference with inbound traffic. 

One of the problems we face in all centers is to minimize inter- 
ference between truck and private car traffic. In all four centers 
that we operate this has never been a problem. All of these centers 
are of the “L” shaped design; with the exception of a few smaller 
shops such as candy, barber shops, toy shop, all of the stores are 
serviced from the: rear. As has been noted above, peak shopping 
center traffic hours occur during Friday nights and Saturday morn- 
ings—at which time there is practically no delivery. 

We recognize that the ultimate solution to this problem of truck 
interference with private cars rests with providing a service tunnel. 
However the tremendous costs involved in providing this facility 
make it justifiable only for regional shopping centers. 

How often do people make shopping center trips? On the basis 
of studies conducted in all four of our centers the average number of 
trips per week is 1.5. The average length of time parked is one hour 
and 15 minutes. Shopping center customers spend more per trip 
than customers in conventional shopping areas. Customers arriving 
by car spend more than other customers. The customer arriving by 
car has the impression that his car trunk has an infinite capacity 
and he tends to load up. 


Problems of Traffic Access 


What are the principal problems of traffic access to the centers? 
Where the center is located on or near an arterial highway one of 
the toughest problems to resolve is that of left turns; that is, cus- 
tomers wanting to make left turns onto the center parking lot. This 
can be resolved only through provision of traffic activated lights 
with special lanes for accumulating this left turn traffic. Another 
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necessity which is not always easy to provide is a deceleration lane 
which gives high speed traffic an opportunity to lose speed before 
coming onto the shopping center parking lot. 

Another problem affecting access is the refusal of highway author- 
ities to permit the placing of signs no matter how modest indicating 
the roads to the center. This means that persons not familiar with 
the center location will take a wrong turn. In this particular location 
they would have to travel an additional few miles before they could 
find their way back. Highway authorities should recognize that the 
shopping center is in the category of a public necessity and they 
should cooperate to facilitate patrons’ getting to the center through 
permitting the erection of directional signs. 

All of our four centers have been successful. As to why they were 
successful there are a host of reasons. The basic reason for their 
success is that there was a retail vacuum in all of these locations. 
Population outstripped retail facilities. The centers were able to 
fill this vacuum. Neither time, effort nor money were spared to make 
all of these centers good in terms of overall center design, design 
of parking lot, lighting. We have tried to make the centers consonant 
with the community. We limit the size of store identification signs. 
We forbid the use of flashing signs. 

Every store is closely supervised by our shopping center admin- 
istrator in terms of store cleanliness, merchandising displays and 
cleanliness outside of the rear entrance. We found that the use of 
professionals for all phases of center planning, in economic research, 
in building design, in parking lot and lighting design is the cheapest 
and the smartest thing to do. 


eve 


Detroit That Makes Many Motorcars 
Must Also Park ‘Them 


J. D. MCGILLIS 


When the new Parking Authority was formed in Detroit in 1948, 
Mr. McGillis was named Director. His background includes several 
years in the field of business systems with the Burroughs Corpora- 
tion. He was Deputy Regional Director of the War Production 
Board and served in that capacity at the first meeting held in Detroit 
between government and the heads of the automobile companies to 
plan the reconversion of the automobile industry to peace-time pro- 
duction. Mr. McGillis is chairman of the American Municipal 
Association Committee on Parking and a member of the Highway 
Research Board Advisory Committee on Study of Parking and Its 
Relationship to Business. 


IRT is literally flying in Detroit. Construction has started on 
two large underground parking garages which constitute the 
spearhead of the city’s attack on its parking problem. 

Detroit’s principal downtown street is Woodward Avenue. 
Grand Circus Park sits astride it at the northern boundary of the area 
of large retail stores which line its two sides. On the opposite sides of 
the streets which form the borders of the park are important down- 
town buildings. These include the Statler and Tuller hotels and sky- 
scraper buildings such as the David Whitney, the Broderick Tower, 
the Fyfe, Stroh and Kales buildings, and the Adams and Madison 
theaters. 

These buildings and the retail area to the south of them have 
long had a pressing need for more parking. Spirits are high as relief 
is in sight despite unstable soil and other deterrents which threat- 
ened this project. Sheet piling has been driven around the perimeter 
of the park and large steam shovels are loading trucks hauling away 
enough dirt to make it possible to build a two-level underground 
parking structure under the west side of the park and three levels 
under the east side. 

The two units will be joined by a 29-foot tunnel which will con- 
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nect the upper levels. The capacity of the garage will be in excess of 
1,000 cars. Because it will serve the shopping district in the daytime 
and the theatrical district at night, it will be in operation twenty-four 
hours a day. The garage is designed for customers to drive their cars 
to the parking stall and reclaim them at the same point. After park- 
ing their cars, the motorists will leave the parking floors and reach 
the street by escalators. A pedestrian tunnel from the garage to the 
Statler Hotel will be built at the expense of the hotel. 

Funds for garage construction are provided by the builders who 
also were the contractors on the Mellon Square underground fa- 
cility in Pittsburgh. The city has title to the structure, which will be 
operated by the builders under a twenty-five-year lease with an op- 
tion to renew for fifteen years. Established initial parking rates may 
be increased up to 20 percent by the tenant. Any increase beyond 
that amount must have the concurrence of the city, which receives as 
rental a sliding scale percentage of the gross receipts beginning at five 
percent, with a minimum annual guarantee of $25,000. It is antici- 
pated that when the garage is completed in 1957 more than 2,000 
motorists will use it every day. A modern park on top will maintain a 
principal downtown beauty spot with approximately four acres of 
landscaped area. 


Underground Garage Under Ford Plaza 


Eight blocks south, at the southern terminus of Woodward Avenue, 
a 700-car, two-level underground structure is nearing completion. 
The first section, about one-half of its capacity, will be opened this 
summer. The entire facility will be in operation November 1. This 
garage sits under the plaza in the front yard of the new Henry and 
Edsel Ford Auditorium and is across the street from the new twenty- 
six million dollar City-County Building. 

It is near the financial district, and its daytime function will be to 
serve motorists with destinations in this district. The lower level, 350 
cars, will be used by all-day parkers and the upper level by the turn- 
over trade. In the evenings and on Sundays, motorists destined for 
auditorium events, will be able to park underground and reach the 
auditorium by escalator without going out into the weather. 

The 1,700 spaces provided by these two structures constitute the 
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first major push in alleviating the parking shortage in Detroit’s cen- 
tral business district. However, they are only a part of the story. 

Two blocks west of the Ford Auditorium Underground Garage, 
another 2,850 parking spaces are under construction. These are in- 
cluded as part of the mammoth Convention Hall and Exhibits Build- 
ings which span a ten-block area on the river front where antiquated 
warehouses and loft buildings once stood. Some idea of the size of the 
Exhibits Building may be gained from the fact that an 1,100-car 
parking lot will be constructed on its roof. A separate three-lane 
ramp structure will carry cars directly from the city’s principal ex- 
pressway to the roof of this huge building. 

To the west of the building is a 750-car parking lot. In the north 
end of the building is a two-level parking garage with a capacity of 
600 cars. One level is at grade and a second level below grade. Adjoin- 
ing the convention. hall a 400-car, two level underground garage is 
under construction. All of these facilities are on the edge of the fi- 
nancial district in which there is a severe shortage of parking, and 
will accomplish the dual purpose of serving that district during its 
business hours and the convention hall and exhibits building activi- 
ties at other times. All facilities provide for self-parking by the 
motorist. 

Farther uptown and to the west of the central business district, on 
a site cleared of old rooming houses, a 5'75-car, ramp type, self-park- 
ing garage is under construction. The block in which it is located is 
bounded by four one-way streets, two of which lead to direct access 
ramps to and from the principal expressway serving the downtown 
area. 
Plans for a 600-car parking garage at Randolph and Congress are 
delayed pending a final determination as to how much parking will 
be constructed by the Greyhound Bus Lines in connection with their 
new $4,000,000 terminal to be built in the block across the street 
from the parking site. The city has encouraged the Greyhound Com- 
pany to construct a 700-car parking garage in connection with their 
terminal. If they are able to build, the city’s plans for parking at this 
location will be abandoned. 

The J. L. Hudson and Crowley-Milner department stores pur- 
chased city-owned land and added it to property they controlled at 
Randolph and Monroe so as to make possible the construction of a 
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560-car, self-parking deck with stores on the first floor. This was the 
site of one of the city’s original projects. It relinquished the site when 
private capital agreed to build a structure without delay. This garage 
is now in operation. 

Condemnation has been ordered on a site at Bagley and First, 
adjacent to the Bagley ramp of the John C. Lodge Expressway. On 
this site a four-level, 800-car, ramp-type structure is to rise. When it 
is completed and added to those previously listed, downtown Detroit 
will have a total of 6,000 new permanent parking stalls. It is hoped 
that 500 to 1,500 additional stalls may be built by private capital. 


Surface Lots Add Parking Space 


In its major outlying business centers, which the city views as small 
cities within its boundaries, three additional off-street surface lots are 
about to be placed in operation. These three lots—in the Michigan- 
Junction, Harper-Van Dyke and Fenkell-Livernois centers—have a 
combined capacity of 750 cars. They will bring to six the number of 
secondary centers served by municipal parking lots. In addition, defi- 
nite plans have been made for five more, with still others to follow. 
These lots are patterned after successful lots of this type, in which the 
city pioneered despite warnings that paid parking lots could not be 
operated in secondary business districts. 

In 1953 the city acquired property and constructed a 360-car lot 
in the Seven Mile-Livernois major business center, at a cost of 
$373,000. A 128-car lot was constructed at Joy Road and Grand 
River at a cost of $212,000. Parking rates at these locations are ten 
cents for the first hour and five cents for each additional hour. The 
first of these lots was opened in July, 1954, and the second began op- 
eration in October of the same year. 

Both lots are paved with a g-inch wearing course on a 6-inch base, 
have adequate self drainage, ample lighting and generously sized 
parking stalls. For the year ending December 31, 1955, the Seven 
Mile-Livernois lot parked 184,963 cars and produced a net operating 
return of $14,050. The Joy Road-Grand River lot parked 128,558 
cars with a net operating return of $8,907.57. 

The success of these lots encouraged the city to proceed with its 
program for surface lots in outlying major business centers. Lots of 
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this type give to the major business centers the off-street parking they 
require to maintain themselves at a high level. The city’s stake in the 
centers is not only the convenience and safety of its citizens who de- 
sire to shop and do business, but the maintenance of a high level of 
assessable business property. 

An example of this was at Seven Mile and Livernois where the 
city removed from the tax rolls $106,000 of assessed valuation to 
create the lot. Within the first year of operation, the adjoining busi- 
ness property, through improvements and increased valuation, 
added $384,560 to the assessment rolls. The merchants’ association 
in this area stated that following the opening of the lot, business in- 
creased from 15 to 25 percent. 

Off-street parking facilities are provided as part of the Automo- 
bile Parking System of the City of Detroit. This is an official agency 
of the municipality, established by ordinance and managed by the 
municipal parking authority. It provides for specified facilities and 
for the issuance of revenue bonds in a total amount of $16,100,000. 
The bonds are not general obligations of the City of Detroit, but are 
payable solely from the net revenues of the Automobile Parking Sys- 
tem of the city. 

These revenues include all net income from street parking me- 
ters and all income from the operation of off-street facilities. The 
ordinance carries an open-end provision which makes it possible to 
acquire and construct additional facilities over and above the 7,668 
stalls in parking lots and garages provided for by the ordinance. 
Thus far, $4,415,000 in bonds have been sold in two series. Addi- 
tional bonds will be sold as funds are required. 


Detroit Plans for the Future 


With its initial program moving along, and with plans underway for 
further expansion and for assistance to industry and others with park- 
ing problems, those responsible for the municipal program are far 
from satisfied. They realize that an expanding population, increased 
use of motor cars, new roads, and a demand for vacant land now used 
for parking, will challenge the best efforts of the entire community. 
Detroit has felt on occasion that the cities of the country might have a 
right to look to the home of the automobile for leadership and guid- 
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ance in coping with traffic and attendant problems, including park- 
ing. Although the parking phase has been delayed by selfish or 
misguided interests, real progress has been made toward placing 
Detroit in the forefront of cities in its population group. 

A discussion of parking, which affects in a very real way a ma- 
jority of our citizens of all ages above sixteen, would not be complete 
without reference to mass transit, highways and street control. 

Detroit has no rapid transit. Its mass transportation system is 
municipally owned, and, like mass transit operations elsewhere, has 
been faced with declining patronage. The automobile has become 
the popular choice of most of our citizens for personal transporta- 
tion, and the fare box has suffered. Fares have been increased, with 
additional loss of patronage. A 59-day employee strike in 1949 re- 
sulted in a 25 percent loss, which was never recaptured. 

Many inducements, including several attempts to promote park- 
and-ride plans, have failed to bring back lost customers. A rapid tran- 
sit commission, composed of five citizens who serve without pay, has 
been critically examining the possibility of rapid transit for several 
years. So far they have been unable to make any concrete proposals. 
The management of the street railway system is firmly convinced 
that, because of the number of single homes in the city and the com- 
paratively few high-density population areas, rapid transit of a fixed 
rail nature cannot hope to succeed. 

They believe that motor buses, operating over Detroit’s new sys- 
tem of expressways, will provide rapid transit superior to monorail, 
subway, or elevated lines. To back up its preference for the motor bus 
as the best means of public transportation, all street car lines have 
been converted and the rail equipment sold to Mexico City. Over- 
head trolleys have been removed, with an improvement in street ap- 
pearance. Traffic is moving faster and safety has been enhanced 
through buses’ loading and unloading at the curb. 

Like many other large cities, Detroit is building expressways 
which will bring automobile traffic into its central business district 
over limited access right-of-ways, free of cross traffic. When these 
expressways are completed, motorists will be able to circle around a 
loop without entering local traffic if the destination is beyond the 
central business district. Expressways already in operation indicate 
that driving time from the outer fringes to the central city will be 
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reduced as much as twenty to thirty minutes per trip. Detroit’s mayor 
has won national acclaim for his financing methods which have 
stepped up expressway construction so that twenty years’ scheduled 
work will be completed in five to seven years. 


Traffic Department Chartered 


As another modern approach to traffic control, the citizens of De- 
troit, upon recommendation of its administration, voted charter sta- 
tus to a department of streets and traffic, as recommended by the 
Automotive Safety Foundation. The recommendations followed a 
survey made at the request of a study committee consisting of the city 
controller, the Automobile Club of Michigan and the Traffic Safety 
Association. An unpaid four-man commission directs a department 
of fifty employees headed by a traffic engineer. They have the respon- 
sibility of moving traffic and full control of streets, including the 
regulation of street openings by utilities, scheduling of street paving, 
etc. 

With regard to street parking, each block in the city is carefully 
engineered; depending on conditions, curb parking is prohibited, 
restricted to certain hours, or permitted at all times. In the central 
business district, and on arterial streets, curb parking is not allowed 
from 2:30 A.M. to 6:00 A.M. Eight thousand curb spaces are controlled 
by parking meters, installed and maintained by the department. The 
expenses of the parking meter division of the department are paid 
by the municipal parking authority. 

The need for municipal action on off-street parking was recog- 
nized early. The headaches and heartaches necessary to secure it have 
been many. In 1941, a vote of the people authorized the city to en- 
gage in the parking business. In 1945, on an advisory vote concerning 
an underground parking structure for the central business district, 
82 percent of the voters marked their ballots affirmatively. In 1948, 
the Municipal Parking Authority was created by ordinance. 

The authority has commission status, that is, power to operate 
municipal parking facilities and to make recommendations to the 
mayor and common council. It is headed by a four-man unpaid com- 
mission and is not an independent corporation. Within a few months 
from the time it employed its first salaried personnel the authority 
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had a plan and program for providing parking, not only in the cen- 
tral business district but in the major outlying business centers of the 
city. 

With high hopes it set out to carry out its program. The first step 
was to prepare an ordinance providing for certain projects and for 
their financing through the sale of revenue bonds supported by the 
net receipts of the street parking meters. Almost immediately its 
troubles began. Although state enabling legislation had been en- 
acted, its validity had not been tested in the Supreme Court of the 
state. 

The authority proposed to construct downtown facilities under 
two separate state acts. Under the one act it could include retail store 
space on the ground floor of its parking facilities to the extent of 25, 
percent of the total square footage. The authority felt that in certain 
locations it was important to maintain the retail continuity of the 
street rather than to cut into it with a parking structure. This could 
be done by building stores on the street floor, and parking below and 
above that level. Although the city won a lawsuit in the lower court 
on its right to proceed in this manner, the Supreme Court held un- 
constitutional the section of the act which permitted the inclusion of 
stores. 


Courts Rule on State Acts 


The city joined in a tax case involving the nearby city of Wayne, 
Michigan where the constitutionality of State Act 94, better known 
as ‘“Revenue Bond Act,” was tested. A favorable verdict was received 
from the Supreme Court in this case, and established a pattern under 
which more than a score of Michigan cities have provided their off- 
street parking, and which has been cited in cases in many other states. 
In part, the court’s ruling was as follows: 

“As to the objections to the legality of the ordinance here in- 
volved and here raised by the defendant, we conclude that a munici- 
pal parking system combining parking facilities both on public 
streets and on off-street property of a municipality, for which a 
charge for use is made, is a public use, and a public improvement 
within the meaning of the revenue bond act; that the acquisition and 
operation of such system by a municipality is not forbidden by the 
Michigan Constitution; that a municipality has the power to pledge 
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the net revenues therefrom for the acquisition of off-street property 
and the operation and maintenance thereof as a part of such system; 
that the municipality has the power to issue revenue bonds payable 
solely out of the net revenues derived from the operation of such sys- 
tem, and to pledge such net revenues for payment of such bonds; and 
that the municipality has the power to pledge itself to acquire and 
maintain parking meters on such street and off-street property, and 
charge rates for the use of such facilities to provide for the payment 
of such bonds.” 

In another lawsuit in which the city’s right to build a garage un- 
der a street was questioned, the city received an adverse ruling in a 
lower court but was upheld by the Supreme Court where the lower 
court ruling was reversed. Allegations in this case included 1) that 
the city of Detroit would be in “an unconstitutional private business 
of a non-governmental character,” in competition with plaintiff's 
present use of her property as an automobile parking lot, and g) that 
the exemption of the proposed garage from taxation is also unconsti- 
tional and unlawful. 

In answering the allegation as to the garage putting the city into 
an unconstitutional private business of a non-governmental charac- 
ter, for which tax moneys may not be expended or revenue bonds 
issued, the court said among other things that the project in question 
is not a business enterprise, and that the city had a right to establish a 
municipal parking system combining parking facilities both on pub- 
lic streets and on off-street property. With regard to taxation the 
court said “we do not agree with that portion of the decree in which 
it is stated in substance that such underground parking facility, 
though like other public works to be constructed under the provi- 
sions of the revenue bond act . . . may not properly be exempted 
from taxation.” 


Parking Relief Delayed by Citizens’ Suit 


By now the time is 1950. No parking has been constructed. However, 
it appeared that the decks had finally been cleared and that the city 
could now proceed to secure some parking relief without delay. But 
authority members and Detroit citizens were doomed to further 
delay and frustration. Parking lot operators had organized and ap- 
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propriated funds to defeat the city’s efforts to supply parking. A time- 
consuming citizens’ suit contested the validity of the system, its right 
to use parking meter funds, the validity of the state act which had 
already been tested and approved by the Supreme Court, and in- 
cluded a great many other allegations. 

The case was tried in the lower court and a verdict rendered in 
favor of the city. An appeal was then made to the Supreme Court, 
where the lower court verdict was upheld, and the city had another 
victory—but still no parking. Almost immediately another suit was 
filed in the lower court in the name of seventeen parking lot opera- 
tors making practically the same allegations which had previously 
been contested. 

In the meantime, public patience with the tactics of operators 
was growing short. Because public support must almost always be 
present if a parking problem is to be solved, some of the interesting 
testimony introduced privately to support the city is included here. 
Several civic associations joined forces with the city in an appeal di- 
rectly to the Supreme Court of the state for relief from what these 
organizations and the city claimed to be “nuisance” suits aimed at 
1) preventing the city from supplying public parking, 2) delaying its 
program so that a parking monopoly could be maintained. 

The Downtown Property Association, Building Owners and 
Managers Association, Detroit Hotel Association, Traffic Safety Asso- 
ciation of Detroit, and Detroit Convention and Tourist Bureau ap- 
plied to the Supreme Court and received permission to enter the case 
as amicus curiae, friend of the court. The language of the briefs they 
filed with the Supreme Court was forthright. No story of the parking 
situation in Detroit would be complete without portions at least of 
their statements to the Michigan Supreme Court. The following ex- 
cerpts in their own language give a clear picture of their appraisal of 
the facts and of their determination to assist the city in providing off- 
street parking: 


“This action climaxes a long series of battles by organized parking lot 
interests in Detroit to stop the City of Detroit from solving one of the biggest 
problems in its history—the regulation of traffic and parking in this great 
metropolitan center. Back of the filing of the present Bill of Complaint lie 
years and years of bitter and unrelenting opposition from private parking lot 
operators—usually behind the scenes, masking their interest by some ‘taxpayer.’ 
Each step taken by the city traffic authorities in this long fight to improve 
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traffic and parking conditions for the public, has been met with sullen resistance 
and legal maneuvering. Not only in legislative halls at Lansing where the 
City of Detroit has sought some enabling legislation, but also before its own 
legislative body in the Detroit City Hall, the twin alternatives of opposition 
and delay have been used to serve the purpose of these private parking lot 
operators. ... 

“Nor has the fight been confined to the legislative and executive branches 
of the state and local government. Several major engagements in the courts 
have had the active and enthusiastic support of private parking interests. 
Each legal point has been won only after a last ditch fight in this court of 
last resort. Not until the Michigan Supreme Court has finally beaten down each 
of the varied, multitudinous, and ingenious efforts to delay, has there been 
a chance for the City of Detroit to take another step forward. . . . 

“The time has come to turn attention to the realities. The automobile is 
a boon to mankind in widening the horizon of transportation. But it has 
also brought a terrific problem of life-and-death in handling traffic. Our gen- 
eration has ceased to marvel at its utilitarian use, but is calculating how to 
handle traffic so that men can live and work together in great urban centers. 
The problem is not a cheap, narrow, or petty matter of quarreling over how 
much profit can be wrung out of the hands of automobile owners for parking 
their automobiles, but rather—how can the over-riding public interest be best 
served. Fortunately, this court has previously stated that the City of Detroit 
is fully armed to carry on this fight for the general public in spite of the pro- 
tests of those who would talk of protecting private profits when human welfare 
is at stake. ... 

“Thus, it is apparent from the very issues which the plaintiffs pose to the 
Wayne County Circuit Court, that this bill of complaint is merely another 
route for a ‘return trip’ by a group of parking lot owners who are determined 
to continue adjudicating the same questions as long as possible, for whatever 
strategic advantage may inure to their benefits in delaying action by the city. ... 

“For years the City of Detroit has been plagued with an ever-increasing 
and dangerous traffic and parking problem. Thousands of automobiles have 
crowded the city streets. Tens of thousands of citizens have complained that 
there is no adequate parking space. Numerous groups of citizens have discussed 
and debated the countless solutions that have been put forth. After several 
years of public discussion and debate, the common council finally decided 
upon a course of action to relieve traffic congestion and provide off-street 
parking facilities. . . . 

“However, every step has been bitterly blocked by parking lot interests. 
The present emergency is but the accumulation of several years of traffic growth 
with which the City of Detroit has not been able to cope because it has been 
blocked by litigation by parking lot interests. The common council heard 
every conceivable plan that was advanced, and undertook concrete legislation 
to handle the matter. On-street parking meters, plus off-street parking facilities, 
were adopted as the method of solving the problem. . . . 
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“This is no ‘trumped-up’ emergency to impress a court, but it is a real, 
genuine, stark emergency that confronts public officials in charge of traffic, as 
well as the average citizen who travels upon the streets of Detroit every day... . 

“All five amici curiae, representing hundreds of business and industries in 
Detroit, have joined, deploring the delay caused by litigation every time the 
City of Detroit has tried to construct the necessary off-street parking facilities. 
Most certainly the problem is in the emergency stage. . . . 

“Any delay in getting these off-street parking facilities started now will 
result in conditions becoming chaotic a few months hence. Yet these private 
parking lot operators have the temerity to ask this court to let them go back 
to the Wayne County Circuit Court where they may delay matters by hearings 
and appeal for still another year.” 

“We are not here dealing with two private litigants ‘lawing it’ over money 
damages. We are here dealing with the vital public interest, upon a broad 
scale that affects millions of citizens. We are here considering the lasting effect 
of a road-block that would delay constitutional and statutory processes that 
relate to human lives and safety. No stronger case can exist for the exercise 
of the discretion of this Court to grant a Writ of Prohibition.” 


Perhaps in no parking case reaching a Supreme Court have pri- 
vate citizen representatives struck a stronger blow for relief from a 
parking shortage. The Automobile Club of Michigan also inter- 
vened in this lawsuit on the side of the city, filing a separate brief in 
behalf of their thousands of members. 

After reviewing the facts, the Supreme Court of the State of 
Michigan granted the relief for which the city petitioned, and by 
mandamus and writ of prohibition, ordered the lower court not to 
try the latest lawsuit. The parking operators gained some further 
delay by filing an appeal to the United States Supreme Court. How- 
ever, the United States Court refused to review the case, thereby sus- 
taining the State Supreme Court, and at long last the city was free of 
lawsuits. The common council, on August 9, 1954, adopted Ordi- 
nance 933-E, establishing the City of Detroit Automobile Parking 
System with an initial goal of $16,100,000 worth of off-street park- 
ing, to provide a total of 6,623 spaces in the central business district 
and 1,045 spaces in four additional outlying major business centers. 

Detroit is well on its way toward increasing its supply of perma- 
nent parking stalls. It joins others in recognizing that a parking prob- 
lem is not static. But with a parking system designed to cope with 
changing conditions, this city believes it has made important strides 
and is confident it can meet the increasing needs of the future. 


The Influence of Expressways 


WILLIAM J. MORTIMER 


Mr. Mortimer, Superintendent of the Cook County Department of 
Highways, is the second to hold that office in the department's forty- 
three years of existence. He came to the department in 1925, and 
has participated in the great expansion of the County’s pattern of 
highways. He has been particularly active in establishing the com- 
prehensive system of expressways in Cook County. Parts of the 
system are completed; parts are in the planning and construction 
stages. 


| pepenng factual knowledge has been available as to the effective- 
ness of our hundreds of miles of expressways or their influence 
on the driving habits of the American public. 

Illinois’ Cook County Highway Department conducted several 
origin-destination surveys to help answer these as well as many other 
questions regarding expressway usage and driving habits. 

Two such surveys were the before-and-after studies on Edens 
Expressway and its parallel routes. The first part of the study was 
done in 1950 before Edens Expressway was opened to traffic, and the 
follow-up portion was done in 1954 after Edens had developed a 
stable traffic pattern. About 300,000 motorists were interviewed. 

The traffic on a newly constructed facility is made up primarily 
of traffic diverted from alternate routes. Some of the aspects of this 
traffic diversion can be studied from the facts secured by the origin- 
destination surveys. 

The following Table I indicates the sixteen-hour volumes (6:00 
A.M. to 10:00 P.M.) for Edens Expressway and its parallel routes. 
The parallel routes have volumes indicated for 1950 and 1954 so that 
the effect of Edens Expressway can be readily seen. 

All parallel routes at the A screen line showed a decrease in vol- 
ume from 1950 to 1954, while the corridor of influence at this cross 
section showed an increase of 32.2 percent. Edens Expressway at this 
point carried 56.3 percent of the corridor’s traffic. The same general 
pattern followed through to the other two screen lines, but with a les- 
sening in effect partly because of the tremendous increase in traffic 
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TABLE I 
16-HOUR VOLUME COMPARISONS FOR EDENS ORIGIN-DESTINATION SURVEY 


A Stations: Screen Line—Lake Cook Road—Corridor Width = 4 Miles 


16 Hour Volume 
Percentage Percentage 


Station Location and 1954 Decrease Increase 
A-1 Waukegan Rd. 7,961 6,462 18.8 

A-3 Skokie Rd. 15,395 3,826 75.1 

A4 Green Bay Rd. 8,214 7,408 9.8 

A-5 Sheridan Rd. 4,286 3,044 29.0 

A-6 Edens Expway. 26,669 

Total $5,856 47,409 32.2% 


B Stations: Screen Line—East Lake Avenue—Corridor Width=51 Miles 


16 Hour Volume 
Percentage Percentage 


Station Location 1950 and 1954 Decrease _ Increase 
B-1 Waukegan Rd. 12,608 11,509 8.7 

B-2 Skokie Rd. 15,321 7,475 51.2 

B-3 Hibbard Rd. 3,915 3,689 5.8 

B4 Ridge Rd. 6,212 6,332 1.9 
B-5 Green Bay Rd. 9,887 10,301 4.2 
B-6 Sheridan Rd. 8,204 10,436 27.2 
B-7 Edens Expway. 28,014 

Total 56,147 77,756 38.5% 


C Stations: Screen Line—Touhy Avenue—Corridor Width=414 Miles 


16 Hour Volume 
Percentage Percentage 


Station Location 1950 and 1954 Decrease Increase 
C-l Milwaukee Ave. 10,442 17,783 70.3 
C2 Caldwell Ave. 11,705 13,116 12.1 
C-3 CiceroAve. 13,108 9,214 29.7 

C4 Lincoln Ave. 16,701 18,892 13.1 
C-5 Crawford Ave. 8,184 12,249 49.7 
C6 McCormick Blvd. 10,959 14,707 $4.2 
C-7 Edens Expway. 29,339 


Total 71,099 115,800 62.2%, 
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nearer the City of Chicago and also due to the convergence of diago- 
nal routes which were not included in the A screen line. 
The full length of Edens Expressway is 13.5 miles. The greater 


Parallel and 17) | 
Perpendicular Routes 
Boundary Lines 
Railroads 23 22 91 --- “C” 
1 Waukegan 16 Skokie 
2 North Chicago 17 Morton Grove 
8 Lake Bluff 18 Lincolnwood 
4 Lake Forest 19 City of Chicago 19 
5 Highland Park 20 
6 Highwood 21 Niles 
7 Bannockburn 22 Park Ridge 
8 Deerfield 23 Desplaines 
9 Glencoe 24 Mount Prospect 
10 Northbrook 25 Arlington Heights 
11 Winnetka 26 Palatine 20 
12 Kenilworth 27 Barrington 
13 Wilmette 28 Wheeling 
14 Glenview 29 Mundelein 
15 Evanston $0 Libertyville 


the length of expressway available for a trip, the greater will be the 
percentage of vehicles using the expressway for the trip. For exam- 
ple, of all vehicles passing through the A screen line and going to all 


“C” screen line 
ay \ 
<3 
} 


EXPRESSWAY INFLUENCE 321 


parts of the City of Chicago, 85.0 percent traveled on Edens Express- 
way. 

For those trips, the full length of Edens, 13.5, miles, was available. 
At the B screen line, of all those vehicles destined to Chicago, 64.4 
percent used Edens, and at the C screen line, 24.4 percent used 
Edens. At the B screen line, a little more than one-half of the express- 
way is available for trips to Chicago, while at the C screen line, only 
several miles of Edens is available for Chicago trips. 


Relationship to Expressway Usage 


It is easy to deduce that the length of expressway available for a trip is 
a factor in determining the percentage of all vehicles making the trip 
that will use the expressway. However, this is only one factor of sev- 
eral that is known to be a significant influence. Time and distance 
relationships are among those significant variables. 

Four charts follow to show the relationship to expressway usage 
of 1) the time ratio, 2) the distance ratio, 3) the time saved, and 
4) maximum miles of expressway available discussed in conjunction 
with Chicago trips. 


1954 ORIGIN DESTINATION TRAFFIC SURVEY 
TRAFFIC ASSIGNMENT TO EDENS EXPRESSWAY 
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The time ratio is defined to be the time via Edens Expressway 
divided by the time via the shortest alternate route. As can be seen 
from Chart I, when the time ratio is .5, about 80 percent expressway 
usage can be expected and when the time ratio exceeds 1.5, little or 
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no expressway usage is found. The curve is very clearly defined, indi- 
cating that the time ratio gives a fairly stable measure of traffic 
assignment. 

The distance ratio is a less stable measurement of traffic assign- 
ment, but does give a fair picture. Chart II shows that when the dis- 
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1954 ORIGIN DESTINATION TRAFFIC SURVEY 
TRAFFIC ASSIGNMENT TO EDENS EXPRESSWAY 
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tance ratio is .7, about 75 percent expressway usage is found. One 
might expect this percentage to be higher. But due to the nature of 
Edens Expressway, there is a lack of trips on which distance can be 
saved by using the expressway, and in such cases where distance can 
be saved, the trip is likely to be relatively short, so that expressway 
travel is less desirable. On the other end of the curve, when the dis- 
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tance ratio exceeds 1.5, less than ten percent expressway usage is 
found. 

Chart III shows percentage of expressway use as a function of 
time saved by traveling via the expressway. This seems to be a very 
stable indicator of traffic assignment. When using the expressway 
results in a loss of ten minutes, about ten percent usage is found. 
When there is no time saved by using Edens, the usage is about 25, 
percent and when as much as thirty minutes can be saved, over go 
percent usage is found. This is only possible on relatively long trips, 
indicating a relationship to total trip length. 

Chart IV shows expressway usage as a function of the maximum 
miles of expressway available for a particular trip. There is a definite 
tendency toward a higher percentage of expressway use as more ex- 
pressway is available for a trip. 
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Regression Studies 


When less than four miles of expressway can be used for a trip, less 
than go percent expressway usage is found. When the entire 13.5 
miles of the expressway can be used for a trip, about 70 percent usage 
is found. The curve flattens out very rapidly after the point where 
about ten miles of expressway is available. The number of miles of 
expressway available, although a fairly good indicator of expressway 
usage, is not as good as either the time ratio, or the time saved, but 
seems to be slightly better than the distance ratio. 
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no expressway usage is found. The curve is very clearly defined, indi- 
cating that the time ratio gives a fairly stable measure of traffic 
assignment. 

The distance ratio is a less stable measurement of traffic assign- 
ment, but does give a fair picture. Chart II shows that when the dis- 
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tance ratio is .7, about 75 percent expressway usage is found. One 
might expect this percentage to be higher. But due to the nature of 
Edens Expressway, there is a lack of trips on which distance can be 
saved by using the expressway, and in such cases where distance can 
be saved, the trip is likely to be relatively short, so that expressway 
travel is less desirable. On the other end of the curve, when the dis- 
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tance ratio exceeds 1.5, less than ten percent expressway usage is 
found. 

Chart III shows percentage of expressway use as a function of 
time saved by traveling via the expressway. This seems to be a very 
stable indicator of traffic assignment. When using the expressway 
results in a loss of ten minutes, about ten percent usage is found. 
When there is no time saved by using Edens, the usage is about 25, 
percent and when as much as thirty minutes can be saved, over go 
percent usage is found. This is only possible on relatively long trips, 
indicating a relationship to total trip length. 

Chart IV shows expressway usage as a function of the maximum 
miles of expressway available for a particular trip. There is a definite 


tendency toward a higher percentage of expressway use as more ex- 
pressway is available for a trip. 
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Regression Studies 


When less than four miles of expressway can be used for a trip, less 
than 20 percent expressway usage is found. When the entire 13.5 
miles of the expressway can be used for a trip, about 70 percent usage 
is found. The curve flattens out very rapidly after the point where 
about ten miles of expressway is available. The number of miles of 
expressway available, although a fairly good indicator of expressway 
usage, is not as good as either the time ratio, or the time saved, but 
seems to be slightly better than the distance ratio. 
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Several multiple regression studies were done to develop an 
equation predicting the proportion of expressway use as a function 
of several variables. The best resulting equation follows: 


Y = .430 — .262 Xi + .103 Xe 
10 


+ .255 Xs 


10 
where Y = estimated proportion of expressway use 
X: = the time ratio 


X2 = the time saved in minutes by using 
Edens Expressway 


Xs = the length in miles of expressway use 
for the trip involved 


All three regression coefficients show significance greater than at the 
-10 level. 

The multiple correlation coefficient is .794, indicating that the 
regression equation gives a fairly good estimate of the proportion of 
expressway use. 

The currently accepted definition of primary generation is stated 
to be “that traffic created by a new facility.” Attempts have been 
made to show that there has been no increase in the number of trips 
beyond that expected by normal growth, and that any increase in 
traffic volume would merely reflect a change in mode of travel. 

Twenty communities in the Edens Expressway corridor were 
selected as those being “most” affected by the expressway. For each 
community, generation of traffic from 1950 to 1954 was computed to 
be the increase above that expected by vehicle registration increase 
for the community. It was then determined whether or not this in- 
crease, if any, tended to appear on Edens Expressway. If so, it is 
labeled generation of traffic by Edens Expressway; if not, it is genera- 
tion of traffic from sources other than the expressway. 

Three tables show this generation at each of the screen lines. In 
those cases where marked generation did appear as a result of Edens 
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Generation of Traffic Passing Through 


Screen Line “A” 
Percentage 

Total Total Generation Generation 

1954 Generation by by 
Origin Traffic 1950-1954 Edens Exp. Edens 
Evanston 2,165 345 345 15.9 
Glencoe 2,518 1,458 0 0 
Glenview 642 78 34 5.3 
Golf 10 0 0 0 
Kenilworth 142 18 17 12.0 
Morton Grove 187 26 26 13.9 
Northbrook 1,936 547 4 0.2 
Northfield 254 74 40 15.7 
Skokie 654 79 79 12.1 
Wilmette 787 152 152 19.3 
Winnetka 1,212 112 79 6.5 
Deerfield 2,136 442 442 20.7 
Highland Park 8,073 729 729 9.0 
Lake Bluff 226 1l 2 0.9 
Libertyville 397 142 142 35.8 
Mundelein 134 70 70 52.2 
North Chicago 934 —236 0 0 
Waukegan 1,835 —418 0 0 
Winthrop Harbor 33 — $2 0 0 
Zion 210 53 53 25.2 


Expressway, a very important factor was the location of the commu- 
nity, with respect to the expressway. Highland Park, which is located 
directly at the north terminus of Edens, showed generation at all 
three screen lines. 

Following the generated trips from Highland Park through the 
three screen lines, a sharp drop-off appears between the B and C 
screen lines. However, at the C screen line there are still well over 
one-half of the generated trips which appeared at the A screen line. 
Many of these vehicles were destined for the Loop and the north and 
northwest sides of Chicago, so that at least one-half of the trips gener- 
ated from Highland Park were of twenty or more miles in length, 
and used the full length of Edens Expressway. More than ninety per- 
cent of the generated trips were of ten or more miles and used more 
than one-half of the full length of Edens. 
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Generation of Traffic Passing Through 


Screen Line “B” 
Percentage 

Total Total Generation Generation 

1954 Generation by by 
Origin Traffic 1950-1954 Edens Exp. Edens 
Evanston 7,668 1,598 $00 3.9 
Glencoe 2,892 0 0 0 
Glenview 3,723 —235 0 0 
Golf 39 0 0 0 
Kenilworth 2,074 70 0 0 
Morton Grove 456 21 9 2.0 
Northbrook 3,693 0 0 0 
Northfield 1,132 114 42 3.7 
Skokie 1,663 258 258 15.5 
Wilmette 6,723 1,236 55 0.8 
Winnetka 6,628 —380 0 0 
Deerfield ‘1,279 99 48 3.8 
Highland Park 4,473 712 712 15.9 
Lake Bluff 204 — 58 0 0 
Libertyville 369 86 86 23.3 
Mundelein 131 49 49 37.4 
North Chicago 905 247 247 27.3 
Waukegan 1,637 -117 0 0 
Winthrop Harbor 20 — 30 0 0 
Zion 169 0 0 0 


This seems to conform to the ideas on traffic assignment pre- 
sented in the chapter on diversion. The amount of generation will be 
closely correlated with length of trip, length of expressway available 
for the trip, time ratio, and distance ratio, where time and distance 
comparisons are made with the best alternate mode of transporta- 
tion, as well as with expressway vs. alternate routes. 

The two preceding tables show the classification of vehicle trips 
by purpose and by the sex of the driver. 

At all three screen lines, the percentage of trips where the trip 
purpose is work, was greater than would be expected from the total 
percentage of work trips. Similarly, the percentage of shopping trips 
was less than expected at all three screen lines. The percentage of 
female drivers found on the expressway was also less than expected. 

It was found that 73.3 percent of all shopping trips was made by 
women drivers, so it might be concluded that women do not prefer to 
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Passenger Car Trips 
Percentage 
Percentage 1954 Edens 
Passing Through Trip Total Expressway 
Screen Line Purpose 1954 Traffic Traffic 

A 1. Work 53.8 56.9 

2. Shopping 4.5 2.5 

3. Recreation 34.9 34.4 

4. All Others 6.8 6.2 

1. Work 52.4 57.9 

B 2. Shopping 7.1 2.2 

3. Recreation $5.1 35.6 

4. All Others 5.4 4.3 

Cc 1. Work 57.9 60.7 

2. Shopping 5.5 1.9 

8. Recreation 31.6 $3.3 

4. All Others 5.0 4.1 

CLASSIFICATION Percentage 

“A” Stations North and South MALE FEMALE 

All “A” Stations 80.0 20.0 
Non-Expressway 71.3 28.7 
Expressway 87.6 12.4 
5 State Experience* 67.0 33.0 


*Public Roads, Dec., 1954, Motor-Vehicle-Use Studies in Six States 


drive on the expressways. However, a closer examination of the data 
seems to indicate otherwise. 

The average trip length of vehicles going southbound through 
the A screen line was 9.4 miles, while the average trip length of Edens 
Expressway traffic through the A screen line was 15.7 miles. It is clear 
that the longer trips tend to be made on the expressway. 

The average length of shopping trips southbound through the A 
screen line was 3.2 miles, indicating a tendency toward local shop- 
ping trips. Rather than conclude that women do not prefer to use the 
expressway, it seems more appropriate to conclude that the nature of 
their trips is such that the expressway does not offer the most con- 
venience. A study of trips to shopping centers easily accessible from 
an expressway might strengthen this theory. 

There are two such shopping centers in construction at this time 
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which are easily accessible to Edens Expressway. When these are 
completed, a further survey might show an increase in the length of 
shopping trips on Edens Expressway. A corresponding increase in 
female drivers on Edens would also be likely to appear. 


Congress Street 


The Cook County Highway Department also conducted an origin- 
destination survey on the section of Congress Street Expressway from 
Mannheim Avenue to First Avenue and although the analysis is not 
complete, a few statements can be made on the basis of a subsample. 

Ninety-three percent of the drivers on Congress Street are males 
4 percent females. Eighty percent of all trips involving the use of 
this section of Congress Street are daily repeat trips and another 14 
percent repeat at least twice a week. 

The work trips accounted for g5, percent of all trips, the other 5, 
percent being three percent pleasure trips, and two percent shopping 
trips. 

About 85, percent of all traffic was diverted from routes in a 
radius of three miles around Congress Street. 

This section of Congress Street can not be compared in all aspects 
to Edens Expressway, since it is only about three miles in length. 
However, it does show the predominance of work trips, and the lack 
of shopping trips. The predominance of male drivers is even more 
pronounced than on Edens. These characteristics could change con- 
siderably as new sections of Congress Street are opened. 

The Chicago area will, in the not too distant future, have an en- 
tire comprehensive system of expressways from all directions. It is 
clear that some of the apparent influence of Edens Expressway and 
Congress Street Expressway could be nullified when the entire sys- 
tem is completed. Additional studies will be done as each new sec- 
tion opens to determine its particular influence and characteristics. 


Conclusions 


1. The traffic on expressways (Edens and Congress Street) is pri- 
marily accounted for by diversion from parallel alternate routes. 


2. There is some evidence of generation of traffic by Edens Express- 
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Generation of Traffic Passing Through 


Screen Line “C” 
Total Total 

1954 Generation 

Origin Traffic 1950-1954 
Evanston 5,263 835 
Glencoe 1,093 152 
Glenview 3,189 —196 
Golf 54 — 54 
Kenilworth 217 5 
Morton Grove 2,366 536 
Northbrook 1,543 50 
Northfield 463 22 
Skokie 11,867 1,643 
Wilmette 1,532 252 
Winnetka 998 — 15 
Deerfield 546 89 
Highland Park 1,911 421 
Lake Bluff 108 0 
Libertyville 412 58 
Mundelein 232 — 84 
North Chicago 534 —106 
Waukegan 1,137 81 
Winthrop Harbor 19 0 
Zion 149 47 


Percentage 
Generation Generation 
by by 
Edens Exp. Edens 
106 2.0 
105 9.6 
0 0 
0 0 
0 0 
232 9.8 
50 3.2 
12 2.6 
0 0 
125 8.2 
0 0 
78 14.3 
407 21.3 
0 0 
23 5.6 
0 0 
0 0 
81 7.1 
0 
40 26.8 


way, but not highly marked unless the locality is in a highly favor- 
able geographic location with respect to the expressway. 


g. The average trip length of traffic traveling on Edens Expressway is 
significantly greater than the average trip length for all traffic 


through the corridor of influence. 


4. Of significance in assigning traffic to Edens Expressway are: 


a) the time ratio 
b) the distance ratio 
c) the total time saved 


d) the miles of available expressway 
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5. The best found regression equation for assigning traffic to Edens 
Expressway was 


Xe 


10 


Y = .430 — .262 Xi + .103 


+ .255 = 


where Y = estimated proportion of expressway 
use for a particular interzonal movement 


X: = the time ratio 


X2 = the time saved in minutes by using 
. Edens Expressway 


Xs = the length of Edens Expressway available 
for the particular trip 


6. At all three screen lines in the Edens study, as well as the sub- 
sample taken from the Congress Street study, work trips accounted 
for a greater than expected percentage of the expressway traffic, 
while shopping trips accounted for less than expected. 


7. On both Edens Expressway and Congress Street, women drivers 
were fewer than expected. 


8. Working trips tend to be longer than the average of all trips, while 
shopping trips tend to be shorter than average, suggesting an ex- 
planation for the lack of shopping trips on the expressways studied. 


Traffic Engineering Techniques 
Applied in Los Angeles 


LLOYD M. BRAFF 


Mr. Braff is General Manager of the Department of Traffic in Los 
Angeles, California. From 1950 to 1954, he was city traffic engineer 
for Dallas, Texas. Previously he was assistant traffic engineer for the 
Chicago Surface Lines; director of the Traffic Design Division of 
Detroit’s Traffic Engineering Bureau; and served as project man- 
ager on traffic and planning reports for many cities in the United 
States, for Caracas, Venezuela, and for Bogota and Cali, Colombia. 
Mr. Braff is a member of the Institute of Traffic Engineers and an 
associate member of the Highway Research Board. He served on 
the engineering committee of the President’s Highway Safety Con- 
ference. 


N this age of freeways, expressways and other limited access road- 

Ways important to metropolitan areas, the public tends to over- 
look the need for engineering techniques which will increase traffic 
capacity, improve safety, and eliminate traffic congestion on surface 
streets. Some persons believe that freeways will replace and make 
obsolete the surface thoroughfares. 

Actually freeways merely supplement the network of surface 
thoroughfares. While the freeways attract the long haul trips, every 
motorist must travel along major thoroughfares to get to and from 
freeways and to reach many destinations not served by freeways. 
Surface thoroughfares therefore will continue to carry heavy volumes 
of traffic and will continue to be as important to the traffic engineer 
as the freeways. 

This article discusses traffic engineering techniques which per- 
mit traffic to move with a minimum of delay along major surface 
streets. 


Parking Restrictions 


Within the downtown area of Los Angeles, curb parking is pro- 
hibited from 7 A.M. to 6:15 P.M. daily except Sunday. Truck load- 
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ing is also prohibited during the rush hours of 7 to 10 A.M., and 
4 to 6:15 P.M. During the rush hours, all downtown streets are 
kept “free moving.” 

Outside the downtown area, stopping is prohibited on approx- 
imately 300 miles of streets (including loading or unloading of com- 
mercial vehicles), from 7 to g A.M., and 4 to 6:15 P.M. daily except 
Sunday. 

The department of traffic, by ordinance, can change the hours 
of the stopping prohibition to fit traffic demand. ‘Io have a logical 
yardstick for determining when parking or stopping should be 
prohibited, the Los Angeles department of traffic developed a set 
of warrants. Under these warrants, when conditions are met, parking 
or stopping is prohibited during the hours indicated. Conversely, 
when conditions change and traffic volumes are reduced, application 
of the warrant indicates that parking may again be permitted. With 
such a warrant followed closely, the department can impose rush 
hour restrictions and minimize the political pressure that constitu- 
ents would otherwise place on both the councilmen in their area 
and the department of traffic. 

The effect of keeping major streets open and freely moving dur- 
ing peak periods is the least expensive way of obtaining the same 
benefits which otherwise would require extremely costly street 
widenings. 


Signal Systems 


Once parking has been removed from a major thoroughfare during 
peak periods it is important that the signal system favor the rush- 
hour traffic in the direction it may be going. In Los Angeles this 
is accomplished by several methods: one is the typical cable inter- 
connection of signals along certain arteries where the progressive 
movement is controlled by fixed time master controllers on a specific 
time schedule. 

Another method is cable interconnection of signals but with the 
entire system, instead of being fixed by time clock, fluctuating and 
varying its operations by using the pulse of traffic itself. Such a 
system, recently completed along eleven miles of Ventura Boulevard 
in the San Fernando Valley, utilizes a master controller, a density 
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actuated system having a cycle computer to vary cycle lengths with 
the density of traffic on the main street, and to favor progression— 
depending on which direction the heaviest volume of traffic is mov- 
ing. Side street detectors and pedestrian push button controls pro- 
vide the equity needed to acknowledge entry and crossover problems 
without undue penalty to through-traffic. This surface street carries 
more traffic volume than many freeways. 

Though each of these two systems can improve traffic flow, the 
Ventura type system is the most flexible to fit varying traffic demands. 

Because a large number of its total traffic signals are the single 
dial non-interconnected synchronous motor type, Los Angeles con- 
fronts an extremely expensive task of interconnecting the entire 
2200 signalized intersections within the city. For this reason the city 
embarked upon its first venture into radio controlled signals where 
each controller will have a radio receiver able to pick up selected, 
coded messages and perform pre-determined functions. 

A radio transmitter will be placed at the top of the tallest moun- 
tain peak within the city limits, powerful enough to be received 
not only in the City of Los Angeles but in most of Los Angeles 
County. A programmer will be set up in the offices of the traffic 
department in the city hall. This programmer will broadcast coded 
messages to the entire system of radio receivers at pre-determined 
times to alter the operation of the individual signals to meet the 
changing traffic conditions at each local intersection. 


Radio Control for Airport Traffic 


The first area selected for this radio traffic control is Los Angeles 
International Airport where, in addition to traffic created by the 
large airport, more than 100,000 employees work in large industrial 
plants. The impact of traffic in this area is extremely severe, especially 
at shift change times; fluctuation of traffic on the major arteries cause 
many peak traffic demands in both directions during the rush hours. 
It is anticipated that the flexibility afforded by the radio system will 
do much toward assisting these heavy traffic volumes to flow more 
smoothly through the numerous traffic signals. 

A similar installation of radio signals will be made in the Los 
Angeles Coliseum area to assist traffic control during the football 
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season when crowds of 80,000 to 100,000 are commonplace. The 
programming for such special events can be timed at will according 
to traffic problems at the site, and as soon as the rush of the crowd 
is over the system can be converted to its normal operation. 

This first venture into radio signal control will be largely that 
of operating on a pre-determined schedule. The ultimate develop- 
ment will be a system in which traffic detectors along some streets 
reflect the impact of traffic, direction of travel, and broadcast that 
information to a master programmer, which in turn will auto- 
matically change the operation on the streets. It is expected that 
such push button flexibility will require five or more years to perfect. 


Street Markings 


There are numerous methods of marking streets to increase street 
capacity. Traffic volumes on more than twenty-five miles of major 
streets in Los Angeles are characteristically so much heavier in one 
direction in the morning and in the reverse direction in the evening 
that it has been necessary—in addition to the stopping prohibition 
and installation of a progressive signal system—to offset the center 
lane during the peak hours and provide for one additional lane in 
the rush direction. This is accomplished by the manual placement 
of rubber cones on the lane line to the left of the center line. This 
method has permitted large volumes of traffic to travel in the rush 
direction. For example, along Olympic Boulevard four lanes in 
the rush direction carry as many as 3,600 vehicles per hour. 

Because this type of “off-center rolling” requires considerable 
manpower, the department of traffic is changing lane markings so 
that manpower for sign rolling will be cut in half. For instance, 
on Imperial Boulevard in the vicinity of International Airport and 
large aircraft plants, parking is prohibited at all times, and at present 
the street is marked for six lanes. Under a recent remarking, this 
street is divided into seven lanes with a double center line, providing 
for four lanes in one direction and three in the other. Under these 
conditions one of the rush hours will not require manpower to roll 
cones and the traffic can be accommodated by rolling only during 
one rush hour. 

Left turns on many major thoroughfares in Los Angeles create 
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severe congestion because vehicles, stopping to permit traffic in the 
opposite direction to clear, hold up the entire lane. This problem 
has been greatly relieved by providing painted center islands for left 
turn lanes where vehicles standing to turn left are out of the way 
of straight through traffic. In some instances this has been done by 
paint alone and in others by paint and raised bars. 

Extremely heavy traffic on so many miles of major thoroughfares 
in Los Angeles makes it imperative that streets be painted often 
and that crosswalks be maintained at high visibility, for pedestrians 
and motorists alike. Because paint wears out rapidly under heavy 
traffic, and because large volumes of traffic make it difficult for paint 
crews to disrupt traffic during the times crosswalks must be repainted, 
Los Angeles has begun to use plastic marking material which will 
have the life of ten or twenty times that of paint. 

Practically all of the crosswalks in the downtown area have now 
been marked with a commercial product which, applied to the 
street in a molten form, has the advantage of hardening almost 
instantly upon application. This product may be used either with 
or without beads for reflectorization. It is ideal for Los Angeles 
since it may be placed molten and since temperatures generally in 
Los Angeles are ideal for application. 

Traffic is permitted to roll over the crosswalks within five minutes 
after an application. This provides considerable saving of manpower 
since otherwise the street would have to be blocked approximately 
an hour and manpower required to remain to remove barricades. 

The City of Los Angeles plans to expand its use of these long- 
life products and will begin this fall narking most school crosswalks, 
both white and yellow, to afford motorists and school children a 
more permanent effective crosswalk for their protection. 


Electrical “No Left Turn” Signs 


At approximately 275, intersections within Los Angeles, left turns 
are prohibited either during the peak hours or during the entire 
daylight hours. It has been the practice to place small portable signs 
in the center of the intersection. This practice has not only the dis- 
advantage of obstacles placed on the streets, but dependence on man- 
power during the day for placing and collecting of no left turn signs. 
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To offset this, the department of traffic has developed an electrical 
illuminated “hidden message.” The sign has a shutter arrangement 
so that when power is off there is no message on the sign and when 
power is turned on by a time clock in the signal controller, the 
shutter opens and the light illuminates the “no left turn.” These 
are placed by the mast arm signal on the far right, and by the post 
signal on the far left. 

Numerous locations along the new Ventura signal system have 
the no left turn restrictions when traffic volumes are heavy. Under 
this type of operation the system is unique in that when the detectors 
at the master controller indicate that traffic density is at a specific 
level, the signs are turned on automatically. Therefore it is possible 
with this system for the master controller itself to prohibit left turns 
when traffic is heavy. 


Overhead Signs 


Traffic density is high in Los Angeles on all major and secondary 
thoroughfares. How critical the density of vehicular traffic is, may 
be illustrated by the fact that the City of Los Angeles has more 
registered vehicles than there are in any one of all but fifteen states 
in the United States. As a result, many locations have unusually 
heavy turning movements, either left or right, which cannot be 
accommodated from one lane. To overcome problems created at 
these locations, the department designated two or three lanes for 
either right or left turns, depending on need, by large overhead 
signs. In a double right turn, for example, the right lane must turn 
right and the second lane has the option of turning right or going 
straight. In two Los Angeles locations, it was necessary to provide 
for three lanes turning left at which the first two lanes must turn 
left and the third lane is optional. These moves were made effective 
by placing large signs over each lane and supplementing with pave- 
ment arrows and markings. 

Similar large signs will soon be erected to provide advance infor- 
mation to motorists on proper placement of his vehicle to minimize 
lane changing. For example, one such location is on a one-way 
street where the right lane will be designated by a large overhead 
sign over the lane indicating right turn only. A five-by-eight-foot sign 
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over the next lane will designate this lane for vehicles destined to 
Hollywood Freeway, Pasadena Freeway, San Bernardino Freeway, 
or the Santa Ana Freeway. 

The next lane’s sign indicates that vehicles destined for Harbor 
Freeway southbound should be traveling in that lane. The remaining 
two lanes will have signs to guide traffic destined for Sixth Street 
in the downtown area. Such information to the motorist will be 
placed two blocks in advance of the place where all turning maneu- 
vers will take place, thereby creating a smoother flow of traffic. 


Portable Signals 


So many signalized locations within Los Angeles create many reasons 
why a signal may be off. This might happen from malfunction of 
the controller, short circuit of cable, an accident which has torn 
down a controller or one of the signal indications, or other causes. 
Under these conditions the department of traffic controls traffic 
at the intersection by portable traffic signals, placed in the center 
of the street when the permanent signal is out of operation. 

So successful has been the performance of these portable signals 
that the department now has twelve of them apportioned to its four 
outlying district yards. Trailers are provided for these signals, and 
when a traffic emergency crew is confronted with a signal out of 
operation, they radio to the shop to have a portable signal delivered 
immediately. This has done much to minimize traffic accidents and 
maintain a smooth flow of traffic. 

While Los Angeles has a long way to go to alleviate its traffic 
problems, great progress has been made. Methods used have been 
unique in some instances but we believe such measures are necessary 
where the problem itself is unique. 


Co-ordinated ‘Transportation 


SAMUEL CASS AND RAYMOND DESJARDINS 


Mr. Cass, a graduate engineer, served in Toronto’s traffic engineer- 
ing department from 1950 through 1954, finally as Assistant City 
Traffic Engineer. In December 1954, Mr. Cass became the first 
Traffic Engineer of the newly created Municipality of Metropolitan 
Toronto. He is an associate member of the Institute of Traffic Engi- 
neers and a member of the Association of Professional Engineers of 
the Province of Ontario. In addition to his activities as a Director 
of the Ontario Traffic Conference and Chairman of its Pedestrian 
Protection Committee, he is Chairman of the Metropolitan Toron- 
to Technical Traffic Committee. 


For the last two and a half years, Mr. Desjardins has held the posi- 
tion of Traffic Engineer with the Metropolitan Toronto Planning 
Board. In this capacity he is responsible for the operation of the 
Transportation Division of that organization. For three years prior 
to his present employment he was Planning Engineer with the 
Township of Etobicoke, one of the member municipalities of Met- 
ropolitan Toronto. A graduate in civil engineering of Queen’s 
University, Kingston, Ontario, he is a member of the Association 
of Professional Engineers of the Province of Ontario, a junior 
member of the Institute of Traffic Engineers, and a Vice President 
of the Ontario Traffic Conference. 


ETROPOLITAN Toronto is situated on the north shore of 
Lake Ontario. Like many an early settlement it was created as a 
trading post at a point of access to water transportation. 

With the coming of rail transportation the rail lines followed 
the shore lines and concentrated the development and settlement of 
the area within a narrow ribbon along the rail right-of-way. Com- 
mercial and industrial belts developed in the immediate vicinity of 
the rail and water transportation and beyond this area, residential 
developments soon arose. 

Over the years additional sparsely settled residential commu- 
nities under individual political control grew to the point where 
only the political boundaries separated each of these municipalities. 
Some of the original municipalities amalgamated to form the present 
City of Toronto. The others retained their independent identity. 

As the development of the various municipalities continued, it 
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became apparent that certain problems, metropolitan in nature, 
could not be solved within political boundaries of such a tightly knit 
and integrated geographical entity. To resolve these problems, the 
municipality of metropolitan Toronto was formed in April of 1953. 
It served as a senior governmental body with specific jurisdiction 
over those matters which could be considered as universal in appli- 
cation and which transgressed political boundaries. One of the func- 
tions was the creation of various agencies to serve the transportation 
needs of the area. It is relative to this function of the metropolitan 
organization with which the following is concerned. 

Problems inherited by the metropolitan corporation were many 
in the creation of a major transportation system. The area to be 
served covers approximately 240 square miles, has a population of 
more than 1,300,000 people, and a vehicle registration of more than 
400,000. Registration may double within a period of fifteen years. 

The road system to accommodate these vehicles is of diverse 
proportions and conditions. It passes through thirteen municipali- 
ties that comprise the metropolitan area. The terrain through which 
these roads pass is of a broken nature with many rivers cutting deep 
ravines through the area. A steep escarpment also parallels the Lake- 
shore a short distance north of the downtown area. To add to the 
general difficulties, a system of railway lines dissects the area, thus 
interrupting all major routes. 

The basic road system is the concession road system of 66-foot 
rights of way spaced one and one-quarter miles apart encompassing 
1,000 acre squares. Other than within the City of Toronto, no 
secondary arterial road system exists within the 1,000 acre squares. 
Most of the roads external of the city are still suburban or rural in 
nature comprising mostly twenty-four and twenty-eight foot pave- 
ments and gravelled shoulders. 

A limited access type expressway has been constructed by the 
Provincial Government that terminates at the eastern and western 
boundaries of Toronto. At this point it joins an urban Lakeshore 
Road which runs along the Lake front throughout the city. The 
Lakeshore Road carries about 60,000 vehicles a day and does not 
pass through the central business district. Also projected by the 
Province at the time the metropolitan government was created was 
a by-pass expressway across the northern portion of the metropolitan 
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area. This then was the road inventory which the metropolitan cor- 
poration inherited. 


Toronto’s Mass Transit Systems 


The City of Toronto, however, operated a publicly owned trans- 
portation system. This continued to carry more than 300,000,000 
passengers per year. Passengers were carried on a network of street 
railways, on a series of bus routes, and on trolley-buses. During the 
war accumulated profits enabled the Toronto Transportation Com- 
mission to finance and construct a north-south subway at a cost of 
some $58,000,000. The subway was open for operation on March 
30, 1954, and covered a route from the Lake front to some four and 
one-half miles north. 

While there has been a tremendous increase in vehicular travel, 
the public transit system has been able to sustain its total passenger 
riding with the help of the new subway despite some loss of riding 
on suburban lines. Prior to 1954 the Toronto Transportation System 
operated primarily in the City of Toronto, with a few suburban 
routes operated under contract with the local municipalities. The 
rest of the suburban area was served by four privately operated bus 
lines. 

The railroads play a very small part in local transportation and 
have only one commuter train from Hamilton to Toronto each 
morning and a return train in the evening. Although serious con- 
sideration is being given to the expansion of rail commuter services, 
many obstacles must be resolved before this can become a reality. 

The characteristic development of the metropolitan area con- 
tributed to the transportation problems. The Lake front has the 
harbor, the railroads, the major industrial area and immediately 
to the north the central business district. To the north, east and 
west in a semi-circular shape sprawl the residential areas. 

This arrangement creates major flow of rush-hour traffic toward 
the central portion of the city in the morning and a major exodus 
during the evening. There is only a minor dispersal of employment 
areas in the suburbs to offset this influence as is the case in most 
cities. The broken topography and a network of railroads further 
complicate the picture by restricting the points of entry to the 
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central area to those relatively few locations where bridges and sub- 
ways are constructed. 

Toronto and its twelve suburban municipalities were in the 
usual state of transportation chaos that faces the major city today 
with its unco-ordinated control, planning, and road building pro- 
gram. These functions were completely controlled by each local 
municipality with little co-operation between one another. 

This lack of co-ordinated action on matters that overlapped 
political boundaries led to the formation by the Provincial Govern- 
ment of the Metropolitan Toronto Government which is a federated 
system of municipal government. The area municipalities retained 
their local autonomy in respect to local matters and have representa- 
tion on the metropolitan council which is responsible for the pro- 
vision of the metropolitan services. The functions over which the 
metropolitan corporation was to exercise jurisdiction include the 
uniform assessment of all industrial, commercial and residential 
lands and buildings in each of the thirteen local municipalities; the 
construction of and maintenance of pumping stations, treatment 
plants, trunk mains and reservoirs for the wholesale distribution 
of water to the thirteen municipalities; the construction and main- 
tenance of trunk sewer mains and sewage treatment plants providing 
a metropolitan sewage disposal system which accepts sewage from 
each of the municipalities on a wholesale basis; the designation of 
certain highways as metropolitan roads and the establishment of an 
arterial system of highways; the operation of public transportation; 
education; health and welfare services; administration of justice; 
housing; planning; parks; civil defense; and all capital financing 
for all thirteen municipalities. 

This legislation giving broad powers to administer the metro- 
politan region resulted in the type of co-ordinated organization for 
transportation that is a basic approach to successful solution of trans- 
portation problems for this metropolitan area. The two-year-old 
metropolitan corporation has the following agencies to cope with 
the transportation problems: The Metropolitan Planning Board 
which conducts surveys and will develop the master plan for trans- 
portation; the Metropolitan Roads Department which exercises 
jurisdiction over all phases of road and bridge construction on those 
roads designated as metropolitan roads; the Toronto Transportation 
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Commission which has the monopoly and is responsible for the 
provision of public transportation in the entire metropolitan area; 
the Metropolitan Traffic Engineering Department which has author- 
ity for traffic control over all metropolitan roads. 

A Metropolitan Parking Authority and a Metropolitan Police 
Force are now in the process of organization and will come into 
being in January of 1957. 


Metropolitan Roads Department 
The metropolitan corporation assumed all major roads within the 
metropolitan area as a basic road network. These roads are illus- 
trated on page 344. To supplement the basic road network a system 
of expressways is being proposed. ‘These expressways had been con- 
sidered by various agencies from time to time in the past but indi- 
vidual municipalities through which these proposed routes passed 
could never agree on planning, alignment and financing. It remained 
for the metropolitan corporation to act on some of these proposals. 

The Lakeshore Expressway was the first such project to receive 
the approval of the Metropolitan Council and is now under con- 
struction. The proposed alignment of this expressway generally 
follows the Lake front and connects to the east-west Provincial Queen 
Elizabeth Highway. 

The Council next ordered the preparation of traffic analyses and 
functional plans for the Don Valley Expressway to serve the north- 
east sector, the Spadina Arterial Highway to serve the north central 
sector, the extension of Provincial Highway 400 to serve the north- 
west sector and a cross town east-west rapid transit line and express- 
way in the vicinity of Bloor Street. 

The Don Valley Expressway functional plans have now been 
approved. The other expressways and the rapid transit line are still 
under consideration by the Metropolitan Planning Board. 

To provide for the above projects, and to provide for the general 
improvement of the basic road network, as well as for the construc- 
tion and reconstruction of many bridges and subways, a fifteen-year 
capital financing program is being devised. This fifteen-year program 
envisages an expenditure for road and bridge construction somewhat 
in excess of $250,000,000. The 1956 roads department budget for 
capital expenditures amounts to more than $30,000,000. 
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The administration of these projects and the maintenance of 
these roads fall within the scope of the roads department. To do this 
work, an establishment of 195 persons was provided including the 
Commissioner and Deputy Commissioner of Roads, and seventeen 
engineers. ‘To supplement this staff, consultant engineering firms are 
used to prepare most of the functional and design plans for major 
construction projects. 

To finance the road and bridge work, a contribution is received 
from the Provincial Government to the extent of fifty percent of 
the annual roads department budget, including both operating and 
capital expenditures. 

The extent of the progress being made by the roads department 
is illustrated in the map on which is indicated the program of pave- 
ment widenings, bridge construction and extension of arterial roads 
now under way, as well as the current construction of two express- 
ways. 


The Metropolitan Planning Board 


On September 1, 1953, the Minister of Planning and Development 
of the Province of Ontario defined a Metropolitan Toronto Planning 
area comprising, in addition to the thirteen municipalities forming 
Metropolitan Toronto, thirteen other municipalities in the sur- 
rounding area. The planning area covered 700 square miles includ- 
ing the 240 square miles of Metropolitan Toronto. 

The Planning Board is composed of nine members appointed 
by the Metropolitan Council on staggered three-year terms. Two 
members appointed by the Metropolitan Board of Education, the 
Chairman of the Metropolitan Council, the Chairman of the Metro- 
politan Parks and Planning Committee, and the Mayor of the City 
of Toronto sit in an ex-officio capacity. 

The board has consistently confined its activities primarily to 
matters of policy and has relegated the administrative functions to 
a permanent staff under the direction of the director of planning. 

Among the many duties of the planning board is the creation of 
a master plan for transportation. This master plan is to encompass 
the basic road system, the expressway system and public transporta- 
tion. In addition to this primary duty, the planning board prepares 
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numerous traffic engineering reports requested by the various 
agencies such as the Metropolitan Roads Committee, the Metro- 
politan Roads Department, the Metropolitan Traffic Engineering 
Department and any one of the twenty-six municipalities or plan- 
ning boards which come under its jurisdiction. Within the Metro- 
politan Planning Board, a transportation division consisting of a 
full time director and a trained staff of ten persons including five 
graduate engineers has been established. 

The basic traffic engineering data which were available to the 
transportation division at its inception consisted of a semi-annual 
cordon count covering a period of approximately thirty years, traffic 
volume counts covering a ten year period, and a parking survey 
made in 1949 in the downtown area of the City of Toronto. The 
transportation division co-ordinated all the available traffic data 
and supplemented ‘them with two basic origin and destination sur- 
veys, one relative to trucking and one relative to worker trips. These 
were further supplemented by a department of highways external 
survey which was recently completed. The results of these surveys 
will be published. 

The traffic data accumulated by the transportation division have 
been used to great advantage in preparing traffic analyses for the 
Don Valley Expressway and in the preparation of the traffic analyses 
and functional plan of the combined Spadina Expressway and rapid 
transit facility. They also assisted immeasurably in the analyses and 
functional plans for a crosstown rapid transit line and expressway. 

In addition to these major studies, numerous traffic generation 
reports have been developed for specific problems of land uses such 
as shopping centers, residential areas and industrial areas. The trans- 
portation division of the planning board has also done extensive 
work in the design for ultimate construction of several hundreds of 
intersections. These designs are not used for construction purposes 
but for the guidance of authorities in the issuance of permits, for 
buildings, or in approving plans of sub-divisions, within the twenty- 
six municipalities of the planning area. 

A tentative master plan of major routes has been developed and 
is based on road allowances of 86 feet, 100 feet, 120 feet, 150 feet 
and 200 feet in width. Right-of-way up to the extent of 120 feet in 
width is normally dedicated by sub-dividers at no cost to the muni- 
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cipality. However, it has been the practice that additional right-of- 
way, if required, is purchased by the municipality. 

The transportation division of the planning board will be 
expected to provide basic data to guide in the determination of 
priorities for road improvements. To accomplish this, the trans- 
portation division will undertake a highway needs study on all 
its urban roads. It is hoped that this study will provide a realistic 
basis for programming priorities of development and in classification 
of roads. 

The planning board was eager to obtain the guidance of all 
the senior engineering officials on policy matters particularly per- 
taining to major projects. The board has, therefore, invited the 
Director of Planning of the Ontario Department of Highways, the 
Director of Planning of the Ontario Department of Planning and 
Development, the Director of Development of the Toronto Transit 
Commission, the Metropolitan Roads Commissioner, the Metro- 
politan Traffic Engineer, the City of Toronto Traffic Engineer, and 
the General Manager of the Toronto Parking Authority to meet 
periodically with the Director of Planning to discuss major policy 
matters. As yet the railroads are not represented in this co-ordinated 
attempt to plan, build and operate the transportation system based 
on policies of mutual assistance. 


Metropolitan Traffic Engineering Department 


In December of 1954, more than one year after the inception of the 
Metropolitan government, the Council of the Municipality of Metro- 
politan Toronto elected to create a Traffic Engineering Department. 
This action followed a year in which the Metropolitan Council was 
required to make many decisions based on requests from the member 
municipalities for signals, signs, pavement markings, and regulations. 

The members of Council recognized early in their deliberations 
that a random development of traffic control would only perpetuate 
the abuses and the lack of uniformity of application and regulation 
which in some small measure contributed to the need of a metro- 
politan form of government. 

Such a decision was not without its own complications. The crea- 
tion of a traffic department would lead to a divided authority within 


350 TRAFFIC QUARTERLY 


each and every municipality, since the traffic department, as pro- 
posed, was to exercise its jurisdiction only over those roads which 
had been assumed by the metropolitan corporation. Thus, the 
authorities in each municipality would exercise their authority over 
the remaining roads within their own boundaries. At intersections 
involving both a metropolitan and local road, the split jurisdiction 
required the application of infinite tact and patience in order that 
all problems could be resolved to mutual benefit. 

The operation of a metropolitan traffic department upon the 
basis outlined above was made more complex by virtue of the divi- 
sion of work performance. Some municipalities had staff and equip- 
ment to perform traffic engineering operations, whereas others did 
not. Should the metropolitan traffic engineer establish a staff to 
perform the required traffic engineering works on metropolitan 
roads then, in certain municipalities, existing staff would be without 
sufficient volume of work to justify their existence. Yet those roads 
within these areas which would not be serviced by the metropolitan 
traffic department would still require some measure of works per- 
formed thereon. 

On the other hand, should the metropolitan traffic department 
use the existing facilities and staff of the member municipalities and 
pay for work done as required, then the problem arises as to who 
would perform such work where no local facilities are available. 

The second course of action was finally decided upon, and private 
contractors were retained to perform those services which any mem- 
ber municipality was not equipped to perform. This course of action 
has resulted in the least dislocation to the organizations of existing 
municipalities, but has resulted in a considerable strain on the 
metropolitan department, particularly relative to the volume of 
accounting and bookkeeping and the demands upon supervisory 
personnel occasioned by the diverse services being performed at the 
direction of the department. 

The traffic engineering department was expected to bring a 
degree of order out of chaos. Its objectives would be the establishment 
of uniform practices, the improvement of the standard of traffic con- 
trol in signals, signs and pavement markings, the creation of an over- 
all through-street system, the creation of a system of rush-hour routes, 
the establishment of truck routes, the creation of a standard traffic 
by-law. 
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To do this work, an organization totalling sixteen was set up. 
The organization consists of the traffic engineer and three assisting 
engineers, as well as eight technical assistants. The four remaining 
members make up the clerical section. 

In the short time since it commenced operations, the traffic 
engineering department has made much progress toward its many 
goals. The most significant advance has been made in the general 
recognition of the value that can accrue to a community from the 
work and guidance which a traffic engineering department can 
offer. A major degree of co-operation between departments and 
between municipalities has been exhibited in matters of traffic. 

This has led to the formation of a Metropolitan Traffic Technical 
Committee, comprising the traffic officials of each area municipality. 
Major issues are mutually discussed and thus co-ordinated action is 
insured. The traffic department is also consulted on matters of 
planning and on road construction. The result of such cooperation 
is to insure a broad understanding, on the part of every agency, of 
the problems confronting all other bodies, and thus to guarantee 
that the best solution is reached in every case. The co-ordinated 
activities, encouraged and promoted by the uniting effect of the 
metropolitan form of government, has in itself, if for no other 
reason, justified this form of government. 


Uniformity for Entire Area 


The all-embracing responsibilities of the metropolitan corpora- 
tion has led to the adoption of a through-street schedule involving 
the 280 miles of major roads that comprise the metropolitan road 
system, which overrides local considerations in favour of the greater 
need. In a similar vein, approval was gained in the Metropolitan 
Council to use uniform hours for rush-hour parking restrictions 
throughout the area. 

These hours were based on the need for the whole area, and 
ignored localized conditions which would tend to introduce varia- 
tions. It was generally conceded that uniformity of this type had 
much to commend it. Enforcement would be simplified, and driver 
recognition would benefit, as well as the economy to be gained 
in the manufacture of signs. 
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In conjunction with the consideration of uniform rush-hour 
periods, a policy respecting rush-hour parking restrictions was 
adopted for universal application throughout the area, and a sched- 
ule of rush-hour route parking restrictions on metropolitan roads 
was adopted. These provided for 160 miles of rush-hour parking 
and stopping prohibitions on the 280 miles of metropolitan roads. 
This large proportion is all the more remarkable when one con- 
siders that many miles of these roads pass through non-built-up areas. 

The metropolitan type of organization has permitted the adop- 
tion of a uniform policy respecting speed zoning, which policy was 
formulated through the combined efforts of all the members of 
the metropolitan traffic technical committee, who had joined in 
conducting a comprehensive series of spot speed studies, and of 
accident studies, leading to the conclusions contained in their report. 

As a further step in the direction of unified traffic control, a 
model traffic by-law has been formulated by the traffic engineering 
department, and is presently being examined by the legal depart- 
ment. This traffic by-law, based on the “Model Traffic Ordinance” 
is designed to simplify enforcement in the metropolitan area by 
replacing the existing thirteen traffic by-laws with a standard by-law. 

In other fields, the traffic signal modernization program has been 
geared to reach its goal within five years. More than twenty new 
signals are installed annually as the area continues its rapid growth. 
Signal progressions are being established wherever applicable, and, 
for the first time, these networks ignore political boundaries. Modi- 
fications of existing signal systems are proceeding rapidly. 

These involve the relocation of signal heads to provide mast-arm 
extended indications. The signal heads using a red lens twelve inches 
in diameter, first introduced several years ago by the Department of 
Highways of Ontario and later used by the City of Toronto for 
urban application, are now being generally adopted as standard 
equipment throughout the area. The modernization program fur- 
ther aims at replacing single-dial traffic control units with the multi- 
dial varieties. 

Advances are being recorded in the field of traffic signs and pave- 
ment markings. It is expected that within two more years, all traffic 
signs on the metropolitan road system will be of a uniform type, 
based on the recommended practice described in the “Manual on 
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Uniform Traffic Control Devices,” and it is anticipated that, through 
example, the signs on all other roads will similarly be changed. On 
metropolitan roads alone, 7,000 new parking signs will be erected 
during 1956. 

This year will also see the replacement of sixteen hundred stop 
signs of varying shapes, size and colour, with the newly-adopted 
octagon-shaped red stop sign. 

In addition to those matters of general scope as described above, 
much progress has been noted in the solution of individual traffic 
problems. These activities have led to the redesign of several key 
intersections and the provision of channelization. It has also led to 
the construction of several pedestrian loading platforms and pedes- 
trian refuge islands. 

Although much remains to be done, there is already ample 
evidence that a metropolitan approach to traffic control is a necessity 
in the solution of the traffic problems of large urban areas. 


Toronto Transit Commission 


The Toronto Transit Commission is responsible for the operation 
of all local public transportation within the Metropolitan Toronto 
area with the exception of railways and taxis. 

The present Commission was incorporated by the same Act of 
the Ontario Legislature which, on January 1, 1954, joined Toronto 
and its twelve neighbouring suburban municipalities into the new 
municipality of Metropolitan Toronto. On that date the Toronto 
Transit Commission assumed all the duties and obligations of its 
predecessor, the Toronto Transportation Commission, which had 
served the City of Toronto since 1920. At the same time the financial 
responsibility of the Commission, which previously extended only 
to the Toronto City limits—an area of 35 square miles—was enlarged 
to cover the metropolitan area of 240 square miles, an area approx- 
imately 25, miles wide and ten miles deep. 

As set out in the Act, the four independent bus lines which 
operated in some suburban areas were acquired during the few 
months following and, on July 1, 1954, the Commission began oper- 
ation of its co-ordinated metropolitan transit routes. 

The Toronto Transit Commission consists of five members, all 
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residents and rate-payers of the Metropolitan Toronto, who are 
appointed by the metropolitan council for terms of five years and 
whose salaries are fixed by the council. No member of the metro- 
politan council or of the council of an area municipality is eligible 
for appointment to the Commission. 

This transportation system enjoys an almost world-wide reputa- 
tion as one of the finest publicly owned transit systems. More than 
320 million passengers were carried and over 40 million vehicle 
miles were operated over its routes last year. ‘The Commission’s fleet 
of over 1,800 vehicles includes P.C.C. street cars, the majority being 
52 seat capacity, which operate over 82 miles of route. Also included 
in the fleet of vehicles are trolley coaches operating on 23 miles of 
route, and motor buses operating over 215, miles of route. To this 
has been added a subway operation covering 4.56 miles. 

Ferry transportation to the three Toronto Islands—viz. Centre 
Island, Hanlan’s Point and Ward’s Island, are operated by the Com- 
mission. For this purpose, the Commission uses a fleet of five ferry 
boats and freight craft which provide service in all but the most 
severe winter months. In the winter months, service is maintained 
for permanent island residents by means of ice-breaking tugs. 

A high point in the history of public transit in Toronto was 
reached on March go, 1954, when the four and one-half mile Yonge 
Street subway was opened. Built in four years at a total cost of almost 
58 million dollars including rolling stock, the line connects the 
downtown district with the north end of the city. Running under 
or near Yonge Street between Union Station and Eglinton Avenue, 
the subway is now providing fast, efficient transportation for up to 
28,000 passengers per hour. 

With a planned capacity of 40,000 passengers per hour, the sub- 
way is the backbone of the Commission’s transit system and makes 
connections with 26 street car, trolley coach and motor bus routes. 
It is part of the central fare zone of the metropolitan system and 
free transfers are issued to and accepted from the connecting surface 
routes. 

While the subway is of tremendous benefit to those who use it, 
it has also contributed to the relief of downtown traffic congestion, 
improved real estate values along its route and, because of this, has 
led to increased business and property assessments in the areas it 


serves. 
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To the author’s knowledge, ‘Toronto’s subway is the only one in 
North America which has been financed by the local transit system 
from its own revenues. All others have been financed from taxes 
levied on the property owners, or some form of government subsidy. 
The next immediate proposal is to build an east-west rapid transit 
line to replace a street car line which presently carries 200,000 pas- 
sengers per day. 

The establishment of a network of rapid transit lines fed by a 
bus feeder system is the probable ultimate aim for public transpor- 
tation in Metropolitan Toronto. It is generally agreed that all future 
rapid transit construction exclusive of rolling stock and equipment 
would be financed by the metropolitan government out of revenue 
from municipal taxes. 


Metropolitan Toronto Parking Authority 


No solution of the general traffic and transportation problem can 
be complete without giving due consideration to the provision of 
strategically located parking lots and parking structures. The func- 
tional plans and traffic analyses of the several expressways under 
construction or being considered, invariably have included as an 
adjunct, recommendations to construct parking lots to facilitate 
the reduction of vehicular volumes entering the downtown core. 
The principle that a successful transportation plan must rely on a 
balance between expressways and public transit is generally being 
accepted by the various traffic and transportation agencies of 
Metropolitan Toronto. 

Economic considerations dictate that rapid transit lines be located 
in areas of high population densities. It is in these same areas of high 
population density where it is most necessary to reduce vehicular 
density. Therefore, a practice of locating parking lots at or near the 
head of each transit line would assist in accomplishing our aim by 
encouraging the motorist to leave his vehicle outside of the high 
density areas and complete his journey by rapid transit. 

The provision of parking lots is expected to gain further street 
capacity by making it politically feasible to prohibit on-street park- 
ing. The claims of merchants, who locate in ribbon commercial 
developments fronting on major streets, for the retention of on-street 
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parking as a necessary adjunct to the conduct of their business, have 
contributed materially to traffic congestion as experienced in all 
major cities. The provision of off-street parking to replace on-street 
parking would be equivalent to major widenings of these streets. 

Having in mind the present needs for off-street parking facilities 
as recommended in conjunction with the proposed expressways and 
to increase the capacity of existing streets, the metropolitan council 
has sought enabling legislation to permit it to create a parking 
authority for the express purpose of administering the necessary off- 
street parking program, which forms a vital part in the solution of 
traffic and transportation problems. It is expected that this agency 
will come into being early in 1957, and will be patterned on the 
Toronto Parking Authority which has been operating with great 
success in the City of Toronto since 19532. 

With the establishment of a Metropolitan Parking Authority and 
a Metropolitan Police Department on January 1, 1957, Metropolitan 
Toronto will have at its disposal all the tools required for the solution 
of the traffic problem. Its success in accomplishing this task will 
depend on wise and courageous leadership by the metropolitan 
council, on enlightened support by the higher levels of government, 
on the ability of the various agencies concerned to co-operate in de- 
veloping and carrying out the necessary measures and, last but not 
least, on the willingness of the citizens to provide moral, legal, and 
financial support. 


Traffic Engineering in Chattanooga 
MARBLE J. HENSLEY 


Mr. Hensley became the first Traffic Engineer of Chattanooga in 
1955. He previously, for five years, was Assistant Traffic Engineer 
of Atlanta, Georgia. He is a member of the Institute of Traffic Engi- 
neers, the National Society of Professional Engineers, and the 
American Society of Civil Engineers. He is a registered professional 
engineer in Georgia, Tennessee, and North Carolina. Mr. Hensley 
is also the Director of Civil Defense for Chattanooga. 


HE Traffic Engineering Department of Chattanooga was estab- 

lished September 15, 1955. At that time the traffic engineer 
reported for duty. A secretary, three parking meter service men and 
a sign erector were transferred from other city departments to form 
the new department. The first step was to formulate necessary ordi- 
nances that would create the department and outline its duties. 

The city is operated by a mayor-commission form of government. 
The Traffic Engineering Department is on a level with other city 
departments. It is part of the General Government section, and 
directly responsible to the mayor and board of commissioners. 

The city officials, in their efforts to improve traffic conditions, 
fully encouraged and supported all phases of the program initiated 
by the newly created department. The situation warranted numer- 
ous changes. Many of the traffic difficulties were inherent in the 
geography—rivers and mountains. This pictorial setting greatly 
aggravated the traffic problem as the only way of entering Chatta- 
nooga is around Lookout Mountain, through Missionary Ridge or 
across the Tennessee River. 

There are two bridges across the river, both narrow, one a thirty- 
six-foot span that accommodates 39,000 vehicles a day; the other an 
eighteen-foot wooden structure which carries 16,000 cars a day. The 
four tunnels through Missionary Ridge are equally overloaded. 

The major task, common to most city problems, was to obtain an 
adequate budget, adequate personnel and the necessary authority to 
give the city a sound program. Through patience and care in the 
selection of locations to be improved, it is believed traffic engineer- 
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ing has been accepted by the people of Chattanooga. The encourag- 
ing public support the program received made the task less difficult. 
Schedules that followed in developing the program further stimu- 
lated this interest and support. It is particularly important in setting 
up a new department in a city of this size to be selective in making 
improvements. To make them faster than the public can respond to 
them can easily retard a good program. 

The early decision was to concentrate on an operational type of 
improvement that would in itself encourage public acceptance of 
further development of the program. Through civic clubs and other 
media, steps were taken to inform the people of methods of increas- 
ing street capacity through pavement markings which at times would 
double the capacity. 


Public Approved New Signs 


To illustrate the benefits of clear-cut lane lines, authority was ob- 
tained to paint two one-way streets in the downtown area. This con- 
vincing example led to an expanded painting program. The cost was 
stressed to acquaint all concerned with the absolute necessity of an 
adequate budget. By the time proposals were made to the Commis- 
sion that they purchase a paint machine, acceptance for this part of 
our program had already been achieved. The money was appropri- 
ated and as soon as the machine was received, the training of per- 
sonnel in its use began. During the last six months of 1955 more than 
89 miles of streets were painted with lane and center lines. 

Next, it was believed there must be a suitable sign program, and 
methods were explored by which adequate signing needs could be 
explained to the people. Many existing traffic signs were inadequate 
and sub-standard. They followed no consistent shape, size, color or 
message. It was also agreed that a signing program would have to be 
initiated before a strict enforcement program could be undertaken. 
The department finally decided that to convince the public of the 
necessity of efficient traffic signing, some means of comparison be- 
tween good traffic signs and those existing would have to be provided. 

It was further decided the two signs that could best serve this 
purpose would be the red stop sign and the yield sign. The red stop 
sign demonstrated sound traffic principles and the public was quick 
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to grasp the importance of reflectorization as well as the use of color, 
shape and legend to convey the message. Following the installation 
of forty or fifty of these signs, the public was demanding their use 
throughout the city. The installation of Yield signs at seventy-five 
selected intersections where stop signs had previously been used was 
then undertaken. 

The principal condition in the selection of these intersections 
was the existence of good sight distances on all approaches and a need 
to increase the traffic flow through the intersection. It was found 
however that on the heaviest traveled arterial streets the Yield sign 
was helpful only when the traffic flow is a merging operation rather 
than a right-angle movement. 

This reflected the necessity of making engineering studies before 
installing controls. After these signs were introduced, motorists 
began to appreciate the importance of proper signing. By repeatedly 
reminding the public of the cost of such signs, it was further con- 
vinced of the necessity of an adequate budget. To reduce the cost of 
signs, it was recommended that the department make them. The city 
officials approved this plan and additional equipment is steadily 
being added for this purpose. 


Traffic Signals: The third phase of building public support for 
traffic engineering was through the use of modern traffic signals. 
Chattanooga had few signalized locations and no modern traffic con- 
trol equipment. The downtown system operated from one controller 
which produced a double alternating system; the outlying intersec- 
tions were all controlled by single dial controllers. 

At one of the busiest locations—the north end of the Market 
Street bridge—a police officer operated the traffic signal controller 
manually during daylight hours. The ability of modern signal equip- 
ment to respond to the fluctuations of traffic to reduce congestion and 
delay and provide for flexible progressive timing of signals was ex- 
plained to the public. It was also shown that this arrangement would 
allow the signals to be timed to favor any direction of traffic and that 
equipment could be obtained that would actually count the traffic 
and through this means time the signals at selected intersections. 

To prove results of this type of signal, the busiest intersec- 
tion in the city was selected at which the daily volume was approxi- 
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mately 45,000 vehicles, with the major movement being a left turn as 
the vehicles came off the Market Street bridge. This was one of the 
first three to be modernized. It is also the intersection at which a 
police officer had for six years operated the controller manually dur- 
ing the daylight hours. At this location there was installed a 3-phase 
volume density controller with a minor movement (all red interval) 
for pedestrians and all phases were actuated. This signal was placed 
in operation in February of 1955 and since then the traffic volume 
has increased more than ten percent. Delay has been reduced from an 
average waiting time of six minutes to 45, seconds during rush hours. 
After the second week of operation, the police officer was no longer 
needed and was released for other duty. This was the first actuated 
controller in Chattanooga and has been a successful innovation. At 
the other two locations in this first group to be modernized, multi- 
dial equipment was.installed which has been equally successful. 


Modernized Signal Advantages 


To provide greater safety at these three locations, the department 
established a standard for location of traffic signal heads. This stan- 
dard is based on double indications; one a center-suspended span wire 
mounted signal and the other a far-right pedestal mounted signal. 
Pedestrian signals are used and they are also mounted on the far- 
right pedestal. This improvement of signal head location has met 
with favorable comment. The majority of signals in Chattanooga 
have a far-right pedestal signal head which trucks, buses or most any 
large vehicle can completely hide as cars approach the intersection. 
There were several intersections at which a great number of right- 
angle collisions occurred which were believed attributable to ina- 
bility to see the far-right signal. Double indications were installed at 
all intersections where signals have been modernized. 

Special actuated signals are used for school crossings. This type is 
normally dark but upon push-button actuation by a pedestrian the 
main street signal sequence is as follows: Amber for about five sec- 
onds followed by red, then a walk interval, then amber again for 
three seconds before the signal goes dark. Signs are erected well in 
advance of crossings to warn the motorist of this particular type of 
signal. With this initial application of modern equipment, the peo- 
ple of Chattanooga recognize the advantage of modern signals. 
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The city’s electrical department has been expanded so that city 
personnel install and maintain all traffic signals. Previously, this type 
of service was done by contract. 

It has been recommended that the city purchase one of the first 
designed electronic computers for the downtown area. The signal 
system will be based upon eight counting stations sending impulses 
to the centralized master which in turn will send out the timing 
arrangements to secondary controllers located throughout the down- 
town area. This will provide Chattanooga with one of the most effec- 
tive downtown traffic signal systems. 

To arrange for better distribution to the central business district, 
there was initiated and placed into operation a new one-way street 
system. It is made up of twelve streets and comprises an area of 51 
blocks in the heart of the city. 

When this one-way street system was ready for presentation, it 
was decided that the best approach was to recommend its adoption to 
the general public and then hold meetings to discuss any specific phases 
or part of the system in which any persons or groups were interested. 
The leading civic groups and the merchants association immediately 
went on record favoring its adoption. Six conferences with different 
groups produced final agreement. Originally there were recom- 
mended two additional one-way streets but after these conferences it 
was agreed to leave these streets two-way and to remove parking from 
one of the two. This was the only change made in the original one- 
way street recommendation and the system that is now in operation. 

The merchants within the central business area have been most 
complimentary about its operation. The before-and-after volume 
counts indicate a ten percent increase in traffic volumes during the 
last twelve months. The system has met with outstanding success. 
This one-way street system is also based on tying in with a proposed 
new freeway. Fourteen miles of freeway will be built within the city 
limits—the preliminary plans have been announced. 


Other Engineering Aids to Traffic 


To illustrate other improvements the city gained through traffic 
engineering, several intersections in the downtown area have been 
channelized, providing pedestrian safety islands as well as left turn 
lanes and other means of guiding traffic. 
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During the summer, it was necessary to close completely for ap- 
proximately ten weeks one of the tunnels through Missionary Ridge 
which was accommodating approximately 25,000 vehicles per day. 
This necessitated moving this volume of traffic over the top of the 
ridge by way of two very narrow one-way streets, requiring day-to- 
day engineering changes to keep it operating. 

A recent change was to increase the speed limit on many arterial 
streets. There is now a 30-mph basic speed for the city. On several 
arterial streets, the speeds were increased to 35 or 40 mph. This 
change aroused considerable interest among the people; it has been 
successful and so favorably accepted that additional studies are being 
made to determine whether increased speeds are warranted on other 
streets. 

The department is expanding to include a section to do advanced 
planning for our city. Among its duties, this section will develop a 
master plan and aid in the Urban Renewal Program. To meet our 
traffic problems, more must be done than rely upon methods of in- 
creasing the capacity of existing facilities. 

First, there must be protection for the designed capacity of exist- 
ing roads. Second, there must be built new high capacity roads, and 
third, adequate off-street parking must be provided. A master plan 
must be developed which includes many such recommendations. It 
should include set-back lines on all arterial streets and determine the 
type and location of all new facilities. It should provide an adequate 
arterial street system to protect the residential areas. 

The arteries should be protected by requiring adequate off-street 
parking and control of ingress and egress for all new business devel- 
opments. Most important of all, arrangements must be made so that 
advanced planning informs the public of problems we are facing and 
of possible methods of combating them. 

It was recommended that parking meter rates be increased from 
five cents for one hour to five cents for one-half hour. This proposal 
was based upon two facts: some people were parking all day and feed- 
ing the meters—increasing the rates increased the turnover; further, 
it would make it possible to increase the services of the traffic engi- 
neering department. There was no organized opposition to this plan. 
The mayor and the board of commissioners approved it. With this 
increase in rate it was also recommended that the city install fine col- 
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lection boxes in all metered areas. This makes it as convenient as pos- 
sible for parking violators to pay their fines. 

Through the use of these fine collection boxes, the income from 
parking meter violations has increased twenty-five percent. This 
change was to affect approximately 1500 meters which were all that 
were in operation at that time. 

Since the increase in rate, there have been added approximately 
250 meters in the fringe area at the old rate of five cents for one hour. 
At present there are approximately 1300 meters with rates of five 
cents for thirty minutes and approximately 450 meters in the fringe 
areas with rates of five cents for one hour. 

The department has now expanded to include an assistant traffic 
engineer, two electricians, three laborers, two sign foremen, one 
traffic checker, one planner, one assistant planner, one draftsman. 

The budget for 1954-1955 was $61,000 and for 1955-1956 it is 
$195,000 which is further evidence that traffic engineering has been 
accepted by this city. 

The program has succeeded in convincing the people by the only 
possible means: PERFORMANCE. And with continued support of the 
people, the department can give Chattanooga a continuously im- 
proving traffic engineering program. 


Driving Attitudes 
HARRY W. CASE AND ROGER G. STEWART 


Dr. Stewart is Assistant Psychologist in the Institute of Transporta- 
tion and Traffic Engineering of the University of California. Dur- 
ing 1951-53, he was a Research Associate in the University of 
Illinois. He is an author and co-author of papers on psychological 
characteristics of habitual traffic violators and other drivers. He is a 
member of the American Psychological Association and the West- 
ern Psychological Association. 


Dr. Case is Professor of Engineering and Psychology and Consult- 
ant to the Institute of Transportation and Traffic Engineering at the 
University of California, Los Angeles. During 1955-56 he served as 
a member of the Los Angeles County Civil Service Commission. He 
has authored and co-authored numerous papers and reports on the 
psychological characteristics of the driver and the effect that various 
environmental conditions have upon vehicular operation. 


NE of the most popular terms in referring to the habitual vio- 

lator is that of “attitude.” Faulty, erroneous, and miscon- 

ceived attitudes are variously ascribed to drivers or held responsible 

for traffic accidents and violations. In addition, methods of changing 

these attitudes range from educational programs to the correctional 
sentencing of individuals to penal servitude. 

The terms, as Allport (3)* points out, has grown in popularity with 
psychologists since 1862 when Herbert Spencer used it in the work, 
First Principles. Since that time, its use has increased to the point 
where some psychologists have tended to believe that attitude is the 
most important concept in social psychology. At times it replaced 
many of the more detailed concepts in human motivation such as 
drives, urges, and wishes. From the viewpoint of the psychologist 
who desired to build a theoretical structure, it had the advantage of 
having a number of interpretations of meaning, either narrow or 
broad in implication. 

As Allport remarks, “The concept of attitude is probably the 
most distinctive and indispensable concept in contemporary Ameri- 


1 Numerals refer to bibliography on page 373. 
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can social psychology. No other term appears more frequently in 
experimental and theoretical literature. Its popularity is not difficult 
to explain. It has come into favor, first of all, because it is not the prop- 
erty of any one psychological school of thought, and therefore serves 
admirably the purpose of eclectic writers. 

“Furthermore, it is a concept which escapes the ancient contro- 
versy concerning the relative influence of heredity and environment. 
Since an attitude may combine both instinct and habit in any pro- 
portion, it avoids the extreme commitments of both the instinct- 
theory and environmentalism. The term likewise is elastic enough to 
apply either to the dispositions of single, isolated individuals or to 
broad patterns of culture.” 

Attitudes have been described by some writers as the motive 
power and the stabilizer of the direction in which the activity will 
take place. However, others believe that attitudes do not furnish the 
motive power for a pattern of action but only afford the direction in 
which the action will take place (21). If Allport’s conclusions con- 
cerning the concept of attitude are correct, and if we have two groups 
of attitudes—those that motivate human action and those that act as 
the directors in which the action will take place—then it is entirely 
possible that attitudes may directly affect the driving behavior of an 
individual. His driving may be the result of his motivational pattern 
of attitudes. 

Before we agree completely with this assumption, however, an 
investigation should be made of the vast and unexplored area be- 
tween the motivational function of attitudes and development of 
individual habit patterns. While attitudes are subject to change, and 
while these changes may be rapid, habit patterns are not subject to 
rapid modification and may require years to bring about changes in 
their structure. 


Driving Attitudes Defined 


In the field of driver behavior, the need for further research into the 
relationship between attitudes and behavior is most evident. Some 
investigators have limited their definitions of attitude to that of “the 
acceptance of a belief” (15) with no assumption being made as to the 
relationship of this belief to the resulting behavior of the individual. 
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On the other hand, Stack (24) has concluded that definitions of atti- 
tudes have in common the following points: 

“(1) Attitudes are more or less emotionalized; (2) they are ac- 
quired from personal experience; (3) they are as many and varied as 
the situation to which they are a response. Attitudes influence be- 
havior. Therefore, driving behavior that creates a hazardous situa- 
tion either for the driver himself or for others, may be said to be 
evidence of bad attitude.” Unfortunately, the investigation of either 
of these two hypotheses has been handicapped by a problem that is 
common to much of this form of research, that is, the lack of suitable 
behavioral criteria against which to validate the results of attitude 
studies. 

If it is admitted that attitudes are important in determining 
whether an operator shall or shall not be classed as negligent in his 
operation of a vehicle, there still remains the unsolved problem of 
how his attitudes were formed. Agan (1), using the Conover Driver 
Attitude Inventory and administering it to a group prior to a course 
in driver training and subsequent to the training, reported that sig- 
nificant shift in scores occurred. The inference may be drawn that 
attitudes as measured by the Conover scale are subject to modifica- 
tion, and that some of this modification may be on an educational 
level. Yet, the mechanisms and patterns that aid in formulating the 
earlier attitudes of the individual still remain unexplored. 

Little or no information is available as to the desirability or unde- 
sirability of certain attitudes in the driver other than by students of 
the problem such as Selling (50), who, through his psychiatric experi- 
ences at the Psychopathic Clinic of the Recorder’s Court, Detroit, 
was led to conclude that attitudes may be classified as “. . . temporary 
or permanent. A temporary attitude is the type which is found in an 
individual when he drives to work after having insufficient sleep, an 
argument with his wife ... (and such). . . . Permanent attitudes are 
classified further as being passive and active. Passive attitudes are less 
likely to be troublesome in traffic than active attitudes, but they can- 
not be ignored. 

“It must be remembered also that there is no such thing as an 
individual whose behavior is characterized entirely by a single atti- 
tude. A man who is blasé may also have a bored attitude. He may be 
conceited; he may have a number of other traits. When we discuss the 
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types of attitude which we find in our drivers, therefore, particularly 
those of a permanent nature, we are dealing with the dominant trait 
only. Each individual who has that dominant trait may have a num- 
ber of others almost as important which differentiates him from 
every other driver who falls in the same class.” 

Selling (50), following his general hypothesis, grouped his drivers’ 
attitudes under two different headings, “‘passive and active danger- 
ous.” He listed the passive attitudes as consisting of (1) indifferent 
attitudes, (2) rural attitudes, (3) blasé attitudes, (4) the lazy driver, 
(5) the euphoric attitude, and (6) the overcautious attitude. 

He stated that the active dangerous attitudes are (1) attitude of 
tenseness, (2) over-assertive attitude, (3) the arrogant attitude, (4) the 
belligerent attitude, (5) the egotistical attitude, (6) the irritable atti- 
tude, (7) the unstable driver, and (8) the resentful attitude. Unfortu- 
nately, Selling—like many other investigators—did not furnish the 
experimental nor statistical proof of how we can actually measure the 
attitudes and determine their relationship to the behavior of the 
driver. 


Methods of Changing Driving Attitudes 


The problem of modifying attitudes of drivers, particularly negli- 
gent operators, has followed to a great extent the classical techniques 
established in social psychology. One approach has been the attempt 
to modify attitudes through exposing the individual to a situation 
about which he is presumed to have poor attitudes. An example (53) 
of this is the taking of an individual to see the results of an accident in 
which speeding was involved. 

A second approach is a modification of the techniques used by 
Thurstone (57). This consists of exposing the individual to a motion 
picture designed to bring out the favorable or unfavorable attitudes. 
Motion pictures that negligent operators have been forced to watch 
which show the results of excessive and poorly managed speed are 
examples of this. 

A third procedure (15) is the educational one of teaching the driv- 
er correct attitudes during driver training courses. Agan (1), Conover 
(16), and Siebrecht (52) have used this technique individually and 
have tested subjects prior to and subsequent to driver training 
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courses. They report significant shifts in the direction of desirable 
attitudes. One problem still is that slight shifts often seem to occur 
toward undesirable attitudes in some individuals. Whether this is the 
result of the training or factors inherent in the design of the attitude 
scales has not been resolved. It has been shown, however, that the 
scores on both the Siebrecht and Conover scales may shift on the 
basis of the type of directions given. 

A fourth technique exposes individuals to a lecture (27) on the 
situation for which the attitude is being measured. Where this 
technique has been used in social psychology, modification of atti- 
tude has usually been found to take place as the result of the lecture 
to which the individuals listened. 

A fifth method uses the effect of printed arguments and propa- 
ganda to mold the attitudes of individuals (34). It has been employed 
extensively in safety and negligent driver campaigns aimed at chang- 
ing the attitudes of individuals. The effects of these campaigns on the 
driving attitudes of the general public or any specific class of drivers 
which may be named are generally unknown. 

Social scientists have studied the effects of radio and group dis- 
cussions (45, 63) in the modification of individual attitudes. Unfor- 
tunately, little if any controlled experimentation has been made to 
determine whether modifications of driver attitudes or behavior are 
produced through these media. The result is that thousands of dol- 
lars are expended in an effort to shift the attitudes of individuals 
without adequate knowledege of the relationship these attitudes 
bear to the actual behavior of the individual, and without adequate 
knowledge of the effect of the various modification techniques in the 
change of individual behavior. 


Attempts to Measure Driving Attitudes 


At present, only two scales have appeared commercially to measure 
attitudes of the driver. These two scales are based on different 
premises. 


Conover Driver Attitude Inventory: 


This inventory assumes that attitudes are generalized and carry a 
deep-seated emotional connotation (16). In 1947, Conover selected 


DRIVING ATTITUDES 369 


items from the Jowa State Multi-Attitude Scale (36) to represent the 
ten most frequent causes or conditions of accidents as given by the 
National Safety Council in annual statistical reports. This method in- 
volves the premise that the items selected for the scale were related to 
types of behavior leading to these ten types of accidents. Conover 
attempted to measure driver attitude by ascertaining an individual’s 
reaction to a word or phrase such as liquor parties in terms of a five- 
point scale ranging from “highly unpleasant” to “very pleasing.” 
Conover reported his scale to be reliable. 

Conover assumed that deep-seated emotional responses to his 
scale can be modified through education. As mentioned before, 
when retested on the scale following training, most of the individuals 
did show shifts toward the desirable attitudes; however, some indi- 
viduals showed shifts toward the undesirable attitudes. It is conceiv- 
able that some of his conflicting results were brought about by the 
fact that the training may have activated dormant conflicts, thus pro- 
ducing a shift in the negative direction of the attitudes. 


Siebrecht Attitude Scale: 


This scale, developed in 1941, uses the technique of presenting 
to the individual a series of complete sentence statements about fac- 
tors involved in driving, such as passing on hills and curves, enforce- 
ment of traffic regulations, traffic violations, and condition of drivers. 
The individual indicates his reaction toward the attitude expressed 
by the statement in terms of a five-point scale ranging from “strongly 
disagree”’ to “strongly agree.” One statement is the following: “The 
driver of a car should decide when it is safe to pass on curves... 
strongly disagree . . . disagree . . . undecided . . . agree . . . strongly 
agree.” 
a It will be noted that this scale deals with fairly specific situations 
and thus is assumed to be tapping different attitudinal areas from 
the Conover scale. A split-half reliability of .81 is reported. Sie- 
brecht, in giving his scale to high school and college students, found 
significant differences between the means of these groups, the mean 
score increasing progressively for increasing grade levels. This may 
indicate that individuals with increasing knowledge and experience 
were more able to select the correct attitude. 

Other attempts have been made to determine the attitudes of cer- 
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tain differentiating groups of drivers. In 1948, the Eno Foundation 
conducted a study (23) of accident repeaters and accident-free drivers 
in Michigan (where no immunity was promised) and in Connecticut 
(where the individuals were promised immunity). The chi square 
technique was applied to test the significance of the differences be- 
tween the accident repeaters and accident-free drivers. In Connecti- 
cut, the repeaters exhibited a significantly stronger tendency than 
the accident-free drivers to agree that: 


“Driving is a competitive affair in which each operator is out for 
himself. 

“Almost anything can be fixed up in the courts if you have enough 
money. 

“Success is more dependent on luck than on real ability. 

“The decisions of judges in courts are determined mainly by 
their personal prejudices.” 

However, in Michigan no significant differences were found be- 
tween the repeaters and the accident-free drivers in the attitudes 
which these items measured. The Michigan repeaters indicated dif- 
ferent attitudes, believing that: 


“They had often been punished without cause. 

“If several people find themselves in trouble, the best thing for 
them to do is to agree upon a story, and stick to it. 

“It is all right to get around the law if you don’t actually break it.” 


This study concluded that attitudes toward certain aspects of 
driving are significantly poorer among repeaters. 


Other Studies of Driver Attitudes 


In 1939, a study was conducted in Connecticut in which the test 
results of 3,663 drivers were compared with their accident records. It 
was found by Lauer, one of the investigators, that selected items of 
the Iowa State Multi-Attitude Scale (36), from which the Conover 
scale was developed, gave the following correlations with accident 
records: Attitude toward traffic (+ .084), attitude toward society 
(+ .026), and attitude toward risks and annoyances (— .oo5). These 
low relationships (which are about as high as any obtained by the 
other so-called driver tests) are explained in part on the basis of the 
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impossibility of being able to know the real extent of accidents as 
related to the group. 

In 1940, Lawshe (41) mailed questionnaires to 297 automobile 
owners whose car speed had previously been recorded on the high- 
way and about whom other information had been gathered. The 
survey was made by postal card and included the following questions: 

“What is the fastest speed at which a motorist may travel with 
safety on the open highway, on a good concrete or blacktop road, in 
the daylight and in dry weather?” 

Check below one cause which you believe is responsible for most 
highway accidents: 


____Driving too fast 

___Failing to signal to other drivers 
___Driving on wrong side of road 
____Passing when unsafe 
____Disregarding signs and signals 
____Other causes 


Lawshe received replies from 107 automobile owners, 104 of whom 
indicated a maximum safe speed for the open highway. He found a 
significant relationship between the maximum safe speed as ex- 
pressed, and the recorded speed on the highway, the coefficient of 
correlation being .46 + .o8. In general, those who expressed high- 
speed maximums drove faster, but relatively few drivers exceeded 
their own maximums. 

In 1948, Tillman (58), using a psychiatric approach, concluded 
from a study of accident repeaters and good drivers that his high- 
accident group appeared to possess selfish, impulsive traits, and that 
the accident repeater was marked by his antisocial behavior. The 
good drivers showed a high degree of stability and mature charac- 
teristics. 

In 1952, Uhlaner (60) and his associates investigating Army 
drivers, found that the “safe drivers tend to be more tense, less self- 
sufficient, less dominant, as shown by the Bernreuter Personality 
Inventory. These same trends are demonstrated on the MMPI test 
(hypochondriasis and hysteria scales) even though differences were 
not shown to be statistically significant.” This conclusion does not 
agree with the premise set forth by psychiatrists, such as Selling (50), 
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that an attitude of tenseness is predisposing toward negligent 
operation. 


Research May Provide Basic Answers 


Within the last few years, research into driving attitudes and their 
relationship to violations and accidents has produced conflicting re- 
sults and results which it appears almost impossible to validate. Yet, 
many authorities (for example, 9, 13) continue to promote the 
changing of the individual’s attitudes as the solution to violations 
and accidents, perhaps not heeding the fact that social psychologists 
have been unable to demonstrate successfully the inter-relationship 
between specific behavioral habits and the attitudinal matrix of the 
individual. 

The fact is also disregarded that we have little or no knowledge 
concerning the effect that modifying the attitudes of the individual 
will have upon his behavior (11). As a result, much money, energy, 
and time have been expended in attempting to change the attitudes 
of drivers when we have little if any verifiable evidence as to what 
constitutes desirable attitudes from the viewpoint of safety to them- 
selves and others. How much more effective would be our efforts to 
make the individual safety-conscious and law-abiding if we knew 
the keys which would successfully unlock the individual’s unde- 
sirable driving habits and allow us to remold them! 

Probably a great saving in time, money, effort, and human grief 
could be effected if a fraction of the money that now goes into cam- 
paigns based upon intuitive guesses aimed at changing drivers’ atti- 
tudes were devoted to systematic research in this field. Such research 
may be designed to provide basic answers to the following important 
questions: (1) What are the differences between attitudes of habitual 
violators and normal drivers? (2) How are these attitudes related to 
driving habits? (3) What effect does modifying the attitude have on 
the habit? (4) What is the most effective method of modifying the 
attitude? and (5) How can the habit be changed? 


Summary 
Social psychologists have long recognized attitudes as being impor- 
tant determiners of human activity both in formulating and direct- 
ing the pattern of behavior and in furnishing the motivation for that 
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behavior. Considering the importance of the concept of attitude in 
psychology and related fields, it is surprising that so little actual 
research has been forthcoming to determine its relationship to the 
automobile driver and the deviates in this driving population, the 
habitual traffic violator and the accident repeater. 

The greatest proportion of reported work in the field consists of 
expert opinion; only two commercial scales for the measurement of 
driving attitudes have made their appearance. The fragmentary at- 
tacks upon the problem have done little to provide basic answers to 
five important questions. 


In conclusion, there is need for systematic and comprehensive 
research on the answers to these and similar questions in this field. 
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Can The License-Plate Method 
Be Used for Traffic Surveys? 


POUL KRYGER AND K. A. OTTESEN 


Mr. Kryger is a graduate in political science from the University of 
Copenhagen. He is statistical and economic adviser at the Town 
Planning Department of the City of Copenhagen. He is the author 
of several articles published in the Danish Town Planning Journal, 
“BYPLAN.” 


Mr. Ottesen, a civil engineer, has been a member of the staff in the 
Town Planning Department of the City of Copenhagen for twelve 
years, since 1952 in the Master-Plan-Section where he has been espe- 


cially engaged in urban traffic studies. He has written several 
articles in “BYPLAN.” 


INCE the war, traffic surveys have been made in many European 
cities. The main purpose of these surveys was to determine the 
origin and destination of, and the routes followed by, private motor 
traffic and, on the basis of the results, to prepare traffic forecasts to 
aid in planning the road system. 

Among the methods employed for such surveys, the license-plate, 
or number-taking method is being used increasingly. It has, for in- 
stance, been applied in some of the major Danish provincial cities 
and in connection with country-wide traffic censuses carried out by 
the road authorities. In Sweden, Stockholm and Malmé6 accom- 
plished urban traffic surveys with the aid of this method. It has the 
advantage that it can be used without traffic interference, and that 
it conveys a more “objective” picture than can be obtained by 
interviews, on the road or at home. 

However, in common with all other types of measurements, 
traffic censuses are affected by errors, and it is necessary to obtain an 
idea of the reliability of the results before drawing any far-reaching 
conclusions from them. In other words, it is necessary to ascertain the 
magnitude of the observation errors and their influence on the re- 
sults, and to investigate the possibilities of eliminating these errors. 

When the chief engineer of the City of Copenhagen was faced 
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with the need for a major traffic survey, it was therefore natural to 
carry out investigations on this subject. The results of these investi- 
gations may be assumed to be of interest to other experts concerned 
with traffic surveys, hence a brief account of them is given. 


Investigating Magnitude of Errors 


To ascertain the reliability of the license-plate method, using differ- 
ent methods for recording car registration numbers, a series of tests 
was carried out by the city engineer’s department. 


ERROR ANALYSIS, July 1955 
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During these tests, three consecutive observation posts were estab- 
lished at intervals of 220 to 330 yards along a section of an important 


TRAFFIC SURVEYS BY LICENSE PLATES 379 


arterial road (Lyngbyvej) where there was no possibility for parking, 
entering, or leaving, so that traffic was identical at all three posts. A 
point was made to carry out the tests under the same conditions as 
would apply to a future full-scale census. The census personnel was 
selected for average skill and intelligence, and was not informed of 
the special character of the tests. 

The tests took place between 6 and g A.M. on the following days: 


Tuesday, r9th July, 1955 


Method A: Each post was manned by two men, each equipped 
with a tape recorder on which they recorded the registration num- 
bers of all passing motor cars together with the type of vehicle. To 
make it easier for the two men to divide their duties, the road was 
marked by a center line. 


Wednesday, 20th July, 1955 


Method B: Each post was again manned by two men, each 
equipped with a tape recorder. This time, however, one of the men 
was required to record all motor cars with registration numbers hav- 
ing the figures o and 4 as their last digit, while the other man was 
required to do the same with motorcycles. 


Tuesday, 26th July, 1955 


Method C: Each post was manned by two teams of three men, 
one of whom dictated to the two others the registration numbers of 
all passing cars. The roadway was again marked with center lines. 


Wednesday, 27th July, 1955 


Method D: Each post was again manned by two teams of three 
men, one of whom dictated to the other two the registration numbers 
of those cars with registration numbers ending with o and 4, while 
the other team did the same with motorcycles. 


During the subsequent evaluation of the material obtained, a 
careful check of the data was made so that any monitoring and copy- 
ing errors were eliminated, since the purpose of the tests was to ascer- 
tain the pure observation errors. 

With a test census of this kind, each of the observation posts will 
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supply correct and incorrect records of registration numbers, and 
certain vehicles will pass one or several posts without being recorded. 
There will thus be errors made at all the posts, and as it is not pos- 
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sible to compare the results with a list of the correct numbers, it is 
necessary to calculate the observation error by means of deduction. 

It can be assumed that those numbers of which there are identical 
records at two posts within a short time interval, are in any case cor- 
rect. The accuracy of observation at the third post can therefore be 
determined by the percentage share of these numbers also recorded 
at that third post. 

Admittedly, this observation presupposes that the observations 
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are independent of each other, i.e., that the probability of a cor- 
rect record of a car registration number at one post is independent of 
whether the number has been correctly or incorrectly recorded at the 
two other posts. The calculations already made seem to indicate that 
this assumption is reasonably correct. 
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Table I shows an example of the method used for calculating the 
observation error. 

For the planning of future traffic surveys, the important result 
was the discovery that the average observation error was of the order 
of 8 percent, but that the error fluctuated considerably. These fluc- 
tuations may be due to many different factors: the individual capa- 
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bility of observers, their degree of experience, the position and 
manning of the posts, the intensity and speed of traffic flow, and the 
type of vehicles. The conclusions drawn from the variations in the 
probability of error must therefore be regarded as provisional only, 
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as it will be necessary to determine by repeated tests whether the 
error percentages are accidental, or due to factors referred to above. 

Analysis of the results seems to show that the use of tape recorders 
has been an important factor in reducing observation error. A calcu- 
lation where exceptionally high error percentages at individual posts 
have been eliminated indicates that observation error with manual 
recordings has been two to three times greater, and that the error of 
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the comprehensive observations was between 40 and 60 percent 
greater than that of the partial (20 percent) counts. 

The results also seem to indicate that experience is a major factor 
in reducing the observation error so that the latter can be reduced 
considerably by careful selection and instruction of the personnel. 


Tas_e I 
Method A: Comprehensive count with tape recorders. 6-9 A.M. 
Total 
Observation Posts Traffic 
I II Ill 
1. Numbers recorded at three posts 1648 1648 1648 1648 
2. Numbers recorded at two posts 217 217 - 217 
3. Numbers recorded at two posts 119 _ 119 119 
4. Numbers recorded at two posts _ 113 113 113 
5. Numbers recorded at one postonly 109 65 198 - 
6. Total numbers 2093 2043 2078 
Analysis of errors 
8. Erroneously recorded numbers 
which can be identified with a 
number common to the other 
two posts 46 26 128 
9. Numbers which can be identified 
with a number at one of the other 
two posts 34 31 35 44 
10. Numbers not recorded at any of 
the other posts 23 8 33 64 
11. Numbers which can be identified 
with another number recorded by 
another observer at the same post 6 2 
12. Total traffic 2205 
13. Probability of error, Post I: 100—1648x 100= 6.4 
1648 + 113 
14. Probability of error, Post II: 100—1648 x 100= 6.7 
1648 + 119 
15. Probability of error, Post III: 100—1648 x 100 = 11.6 
1648 + 217 


The speed of traffic, too, apparently has a major influence on the 
observation error: One of the posts which was about 350 yards from 
a signal-controlled road junction, consistently showed a far greater 
error percentage than the other posts. By comparison, the fluctua- 
tions in the intensity of traffic seemed to be of minor importance. 
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During the evaluation of the material, a special calculation was 
made of the observation error for all vehicles other than passenger 
cars. This calculation shows that it was much more difficult than 
might have been expected beforehand, to distinguish between pas- 
senger cars and some light trucks, the error in the recordings having 
been of the order of 18 to 20 percent. In all cases, those recordings 
have been regarded as correct which were identical in registration 
number and type of vehicle at least at two of the posts. It is obvious 
that the observation error must be greater than the error confined to 
the recording of the numbers. But a difference of this magnitude 
raises the question whether it is altogether worthwhile to try and seg- 
regate the commercial traffic with a survey of this kind. 


Influence of Error on Usefulness 


The reason why the magnitude of the observation error is of such 
interest is that, with major surveys based on the number-taking 
method, the error tends to accumulate so that it is multiplied in the 
material. 

Assuming, for instance, that a traffic flow of 1000 motor cars 
passes three census points, each of which works with an observation 
error of 8 percent, the overall error will not be 8 percent but 22 
percent. In other words, only 780 out of 1000 motor cars will be 
recorded at all three points. This can be explained by a simple appli- 
cation of the rules of the probability calculus. 

If the probability of the correct observation of a motor car at the 
individual post is 0.92, the probability of the same car’s being re- 
corded correctly at all three points will be 0.92 x 0.92 x 0.92 = 0.78. 
This is confirmed by the tabulated results of the test counts which 
show that only 1648 out of 2205, cars, corresponding to 75, percent of 
those cars passing the three posts, were in fact recorded at all three 
points. 

The result of the number-taking method is therefore that one 
obtains, because of the accumulation of the observation errors, a 
completely misleading impression of the proportion between short- 
distance and long-distance journeys. The number of short-distance 
journeys becomes disproportionately great. 

It is possible to eliminate some of the errors by scrutinizing the 
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census results. For instance, if a car has been observed at posts one 
and three during the same period of time, it can be assumed that it 
must also have passed the intermediate point two. However, the 
greatest difficulty in evaluating the results is to identify the errone- 
ous numbers recorded at one point with the “correct” numbers at 
the other points. The need for such corrections has arisen in those 
towns where the number-taking method was used. Corrections, how- 
ever, are not only extensive and laborious but must often be based on 
rather arbitrary assumptions. 

Even when it is possible to eliminate by correction some of the 
errors on the traffic arteries, it is still necessary to determine the ori- 
gin and destination of the traffic. This is after all the main purpose of 
the number-taking census. In this connection, however, it is not pos- 
sible to carry out a complete correction of the errors. 

The problem may also be illustrated by a numerical example. 
Assume that motorists in District A cannot avoid passing through 
District B, and that the actual number of motorists originating in 
District A and B is 1000 and 100, respectively. Assuming an observa- 
tion error of 10 percent, it will happen that about 100 cars originat- 
ing in District A will first be observed in District B and will therefore 
be allocated to the latter. Out of the 100 cars actually originating in 
District B, about go will be recorded. 

Altogether, 190 cars will be recorded as originating in District B, 
which is go percent more than the actual figure. The error affecting 
the traffic to and from a given district will therefore depend on the 
proportion of through-traffic and traffic originating or ending in the 
district. It is virtually impossible to correct this error. 


How Can the Error Be Reduced? 


It is possible, during the preparation stage, to take measures to re- 
duce the observation error of a number-taking census. It was men- 
tioned that corrections can be made during the evaluation of the 
census material to eliminate some of the errors. But it must be admit- 
ted that it is impossible by these measures to reduce the error to such 
an extent that results can be regarded as reliable. The accumulation 
even of small observation errors is so considerable that one will ob- 
tain a grossly distorted picture of traffic flows. 
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The measure here proposed envisages the duplication of the in- 
dividual census points. If two observers at the same post each record 
their numbers with an accuracy of r = 0.90, and if the observations 
can be assumed to be independent of each other, they will jointly 
record 2 r— 1°? = 1.80 — 0.81 = 0.99 of the total number of passing 
cars. With an accuracy of this order of magnitude, the error in the 
results can be limited to something like 10 to 20 percent. 

Such a method is bound to increase the cost of the traffic survey. 
At the same time, however, it will be possible to effect savings during 
the evaluation which can in the main be carried out mechanically 
(punch cards). It may be necessary for practical reasons to limit the 
number of observation posts and thus the number of districts so that 
the survey results are of a somewhat summary nature. It is, however, 
more important to obtain some reliable information of this type than 
detailed information which is wholly misleading. 


Error Analysis Important in Traffic Censuses 


The present discussion draws attention to a problem which is likely 
to assume increasing importance in the future. We must reckon with 
a further increase in motor traffic which will call for extensive sur- 
veys and expenditures. Town planning considerations are prominent 
among the reasons why general traffic surveys of this kind are highly 
desirable, and such surveys have already been carried out in many 
places. 

But it is a feature common to all these surveys that the reliability 
of the census results cannot be checked. If one does not, by investigat- 
ing the magnitude and significance of the observation error, gain an 
impression of the reliability of the results, one may easily be led to 
draw far-reaching conclusions from totally misleading statistical 
material. 


Human Relationships Are the Key 
to Effective Trafic Engineering 


FRED J. HERRING 


Mr. Herring has been Head of the Arkansas Division of Statistics 
and Analyses (State Highway Planning Survey) since the division 
was organized in 1936. One of the later division functions is to 
render traffic engineering services to governmental or civic groups 
requesting them. Mr. Herring, a civil engineer, has worked for 
thirty-one years with the Arkansas Highway Department. He has 
for several years served upon the Sub-Committee on Factual Sur- 
veys and the Operating Committee on Traffic of the American Asso- 
ciation of State Highway Officials, and on the Planning and Traffic 
Engineering Committee of the Southeastern Association of State 


Highway Officials. In 1950, he received the AASHO 25-Year Award 
of Merit. 


ba major objective of traffic engineering in the Arkansas State 
Highway Department is to secure the maximum safe and or- 
derly use of our existing road facilities. Ninety-nine percent of the 
municipalities in Arkansas have populations less than 25,000 and 
eighty-five percent have populations under 2,500. The majority of 
traffic probiems occur in these smaller urban places. For the public, 
either as drivers or citizens, the improper use of highways in and 
through these towns creates irritations and frustrations, which 
sooner or later result in a call on the state highway department to 
help provide remedial measures which a local group needs. 

Problems in achieving full, safe, and orderly use of existing road 
facilities present themselves as such only to the trained technician. 
Solutions to these problems must not only be presented to the public; 
it must be convinced. Experience has taught us that the best con- 
ceived remedies fail to correct the problems unless they have the en- 
thusiastic backing of the citizens affected. 

Through trial and error we have developed definite techniques 
and procedures in reporting and proving suggested measures for alle- 
viating traffic problems in small cities and towns. Our experience 
may be of interest to traffic engineers in other states. 
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Generally speaking, highway extensions through cities and towns 
present much the same traffic control problems in every state. Except 
where recent improvements have increased the adequacy and capa- 
city of facilities most of our critical deficiencies exist in municipal 
areas. 

Without going into the reasons for this condition or the improve- 
ments that engineering judgment would advise if funds were avail- 
able, the immediate problem is basically to make the best and most 
efficient use of existing facilities to provide safe and orderly vehicle 
and pedestrian movements without undue delays. 


Making the Best Use of Facilities 


In the introduction to Part III of the Manual on Uniform Traffic 
Control Devices is probably the most quoted statement on traffic con- 
trol: ““There is belief among laymen and some engineers that traffic 
signals are the answer to all traffic problems at intersections.” In our 
opinion there are other control devices whose applications are as 
equally misunderstood. 

Probably no other phase of official endeavor requires more com- 
plete understanding and acceptance by the general public than regu- 
lation and control of traffic. Recent studies of driver behavior 
revealed certain psychological characteristics of individuals which 
must be considered in any approach to this problem. Human behav- 
ior might not be considered within the scope of an engineering 
study. Yet these studies prove conclusively that its consideration is 
essential in solving traffic problems. 

Consider the hypothetical case of a solid, upright citizen who 
lives in a small town through which a major state highway serves as 
the principal street. When he becomes a motorist, he thinks as a mo- 
torist. He will drive his car on the state highway the 100 miles into 
the state capital and back, passing through a half dozen places with 
characteristics similar to those of his home town. 

On this trip he will drive along the highway through the towns, 
interpreting and observing traffic control devices only as he sees nec- 
essary and expedient. He will adjust his speeds to posted limits if he 
sees the necessity or reasons for the restriction, and though they are 
reasonable, his observance will often vary proportionately with his 
knowledge of the prevailing degree of enforcement. 
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Yet this same person, on his return to his home town, will park his 
car in front of the local main street grocery, too close to the traveled 
lanes, too close to a corner or crosswalk, or in any one of a dozen ways 
hazardous to through-highway traffic and to his neighbors as well. 
Now as a citizen, observing and discussing his home town’s local traf- 
fic problems with his fellow townsmen who have parked their cars as 
he has done, this erstwhile motorist will voice the need for stop sig- 
nals, stop signs, and unreasonably low speed limits to slow down or 
control highway traffic he believes is a hazard to his parked vehicle, to 
his children on their way to school, and to his neighbors’ lives and 
property. 

To satisfy the people of Arkansas we must appeal to both sides of 
their dual personalities. Somewhere in between their demands for 
local restrictions to protect their personal interests and the far fewer 
restrictions acceptable to them as motorists outside their area of local 
interest, there is a zone of understanding we must find. 

Our procedure and methods have been formulated and devel- 
oped to overcome the inherent obstacles of misconception, ill- 
founded beliefs, and lack of understanding in the minds of the 
public. We must present our ideas and efforts in a way that the public 
will understand, accept, and fully endorse. For with the public 
largely rests the success or failure of our plans and actions. 


Organizations and People Involved 


Local city governments, civic clubs, parent-teacher associations, com- 
munity development clubs, and various other local organizations 
usually bring pressure for action on a local traffic problem. The in- 
tent and purposes of these groups are well meaning and commend- 
able. However, their actions may be misguided or ill-advised, and 
often because they lack technical knowledge, they may completely 
misunderstand the problem or the consequences if their proposed 
measures are adopted. 

These organizations offer, for traffic engineers and others inter- 
ested in promoting understanding, the most fertile fields in which to 
sow the seeds of basic traffic control principles and methods. 

Few traffic problems are unique, and concern on the local level 
can usually be attributed to one or more of the following reasons: 
congestion, speed, accidents, and fear of accidents. 
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Most cities and towns have congestion at intersections and 
throughout the business district because maximum use is not being 
realized from existing facilities. Improper parking practices, inade- 
quate turning radii, restricted sight distances, poor pedestrian regu- 
lations, and lack of enforcement all contribute to congestion. 

The speed of the fifteen percent of reckless and unreasonable 
drivers along the highways through towns, although fundamentally 
an enforcement problem, often results in unreasonable local de- 
mands for control devices and restrictive measures to compensate for 
enforcement deficiencies. 

A single accident in a small town or community, without regard 
to the cause, will sometimes spur local officials to an unwarranted or 
even unwise action. Accidents caused by avoidable congestion may 
lead to demands for further restrictions on highway traffic, rather 
than for action to remove the cause. 

Fear of being involved in an accident, fear for the safety of school 
children who must cross streets or highways, or any of a dozen other 
psychological reasons often lead influential individuals to make un- 
justifiable demands for restrictive traffic control. Although accident 
history in recent years reflects commendable progress, no entirely sat- 
isfactory and universally accepted method of handling school cross- 
ing problems has been adopted. 


Handling Routine Requests 


A situation requiring special study may be brought to our attention 
in any one of several ways: 


1. Letters from local officials, civic groups, or school authorities 
2. A call from the state police 
3. Reports from highway employees 


Regardless of the source, we follow the same general procedure in 
handling each case. Every letter is acknowledged at once, setting out 
a scheduled visit if possible. 

We try to determine the reason for the concern or requested ac- 
tion. Has there been an accident? Is there jurisdictional or factional 
conflict involved? Is there a shifting of responsibility? Are special 
interest pressures behind it? 

The files are checked to see if any previous study has been made 
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at the same location or vicinity. If one is found, it is reviewed. In 
many instances plan-profile sheets are consulted; they often are the 
key to understanding the problem. 

Minor matters are sometimes settled without a survey, to every- 
one’s satisfaction by personal contact, giving logical explanations and 
dispelling unfounded fears and misapprehensions. 

During the course of the field study every effort is made to obtain 
all factual data and background information, both objective and sub- 
jective. Conversations with local people are extremely rewarding in 
outlining local attitudes and emotions relative to the problem, spe- 
cial interests, and occasionally personal animosities which may bear 
upon the requested action. 

Operators of filling stations adjacent to the problem location are 
usually able to furnish an excellent accident history that is not avail- 
able elsewhere, as well as a penetrating commentary on the local 
situation and habits or behavior patterns of local road users. Every 
effort is made to bring out all causative and contributing factors in 
the problem. 

A report, as comprehensive as needed to cover each problem ade- 
quately, including copies of basic data, is prepared. Effort is made to 
keep the discussion free from technical or not generally understood 
phraseology. 


Presenting the Findings 


Our practice for several years was to mail these reports to those who 
had requested assistance in solving their problem, but it was found 
in many cases that our efforts were accomplishing little or nothing. 
We learned that few persons saw or read the report, or that reports 
were not made public—frequently because they were not understood 
or the readers failed to comprehend the traffic engineering principles 
and consequences involved. 

Often the simple remedial measures suggested were ignored. No 
effort was made to carry them out because officials were not con- 
vinced that the recommendations would be helpful. Often they 
failed to conceive how simple changes could alleviate their problem. 
At times recommended measures were not in line with preconceived 
ideas of the proper steps to be taken. 
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The knowledge that this procedure was not accomplishing all it 
should led to the realization that not the quantity and quality of a 
traffic engineer’s knowledge, but the manner in which he offers it 
influences its success or failure. We concluded that we must write our 
report briefly but completely, and present it in person, discuss it with 
all interested people, and strongly and tactfully acquaint them with 
the principles and consequences involved. In these personal confer- 
ences with interested people we have found these points are essential: 

1. To provide a basic understanding of the traffic engineering 
principles used and what may be expected from them; 

2. To analyze measures (not in accord with our findings) sug- 
gested locally and the consequences of their application; 

3. To induce them to realize their own dual personalities as a 
local citizen and as a road user, and that they are elsewhere guilty of 
the actions they so sharply criticize in road users here—and thus to 
understand the two sides of every highway traffic problem. 

4. To avoid antagonizing any local citizen or placing those who 
suggest remedies in any light of ridicule, humiliation or loss of face. 

The results of these efforts have been encouraging. We have been 
led to study ways and means of better presentation. At a future meet- 
ing we plan to use a film strip showing the movements of vehicles and 
pedestrians as students leave the school grounds adjacent to a heavily 
traveled highway. 

The Arkansas State Highway Department is in no way responsi- 
ble for traffic law enforcement and has no enforcement power. How- 
ever, in our traffic engineering studies we make every effort to 
analyze our recommendations from the enforcement angle and avoid 
recommending any measure not practical for enforcement. 

Department files contain many records of satisfactory results of 
meetings where we have obtained the voluntary cooperation of officials 
and citizens. Some of these are set out in the more interesting case his- 
tories following. Names of towns and local citizens are fictitious. 


Demand for Fixed Time Signal at School Crossing 


The first case history convinced us of the value to be found in our 
present method of handling these requests. The mayor of this small 
city (population under 20,000) in a wealthy agricultural section of 
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the state, was an enlightened, civic-minded, nonpolitical man who 
was no stranger to current thought in urban planning and rehabili- 
tation. 

He had executed on his own initiative some remarkably progres- 
sive and foresighted measures in providing off-street parking facili- 
ties with both convenience and profit to the city. We had previously 
made minor traffic studies for him, so he was familiar with proce- 
dures concerning traffic control devices on state highways. 

However, an influential and intelligent but difficult citizen 
whose seven-year-old daughter was to enter a new school within a few 
weeks had, during the mayor’s absence, argued the Parent-Teacher 
Association into petitioning the council of the city for a fixed time 
signal to protect the children crossing the highway in the vicinity of 
the intersection of city streets leading to the new school. His only 
experience with traffic problems was that of an average road user, but 
he persisted in his demand for the fixed time signal. His fear of acci- 
dents had become almost tangible. During the peak-hour traffic, his 
seven-year-old daughter was observed driving the family sedan as her 
mother sat calmly by. Such are the paradoxical inconsistencies of the 
road user’s thinking. 

A survey was scheduled and preliminary observations made prior 
to the opening of school. The survey and appropriate recommenda- 
tions were submitted to the mayor with a suggestion that he call an 
open meeting of interested parties to discuss the problem. The report 
was published in the local daily paper. Figure 1. 

Following some correspondence and further explanation the 
meeting originally suggested was held in the schoolhouse. Some of 
those present were adamant in their firmly fixed opinions, but in the 
end reason prevailed. Several members of the city council expressed 
their agreement, and the meeting ended in complete harmony. 

The town meeting session had been tremendously successful. It 
was a relief valve for the highly charged emotional atmosphere, since 
everybody had a hand in it and a chance to put in his bit. 


Request for Speed Control 


Another general problem, of increasing frequency as our state high- 
ways are re-aligned and paved, arises in villages and crossroad ham- 
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lets along these highways. This case is typical of major emphasis upon 
the quickening and easing of readjustments necessary in the resi- 
dents’ subjective concepts of what constitutes reasonable highway 
speed through the area. 

The problem was brought to our attention through a letter from 
a merchant and official of the village (population just over 250) who 
had worked hard to secure the highway improvement now causing 
his concern. Prior to improvement, through-traffic was light and 
speeds were low. Following the resurfacing of the highway, Main 
Street to him began to look like a raceway. Soon he had spurred 
the citizenry into a clamor, “Put up a Stop Light.” 

A routine field study showed speeds reasonable and accidents 
low. A number of improvements were suggested and installed. Re- 
checks indicated that these controls were operating effectively, but 
that local driving habits and parking practices showed no im- 
provement. 

Nine months later another request for signalization was received. 
A brief letter report in reply touched on current conditions and the 
effective operation of existing controls and suggested a town meeting. 

At this meeting, local citizens requested permission to install a 
flashing red beacon and four-way stop signs. They sincerely believed 
there was a speed problem and insisted this was the only way to ac- 
complish their aim—reduced speeds. 

It was pointed out that speed control is basically an enforcement 
problem. Speed checks did not show speeds to be any higher than 
through any other town with similar conditions. Only one minor 
accident has occurred at this location since the new highway was 
completed. 

We cited the work done by the center stripe and sign sections 
upon our recommendations, namely: 


1. Erection of proper signs establishing a 35-MPH speed zone. 

2. Placement of standard school zone signs and pavement 
markings. 

3. Creation of “No Passing Zone” through the danger area. 


The meeting was friendly and agreeable. We were successful in 
convincing townspeople that a signal intended to force drivers to 
stop would not be an effective substitute for lack of enforcement. 
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They also decided to direct their future efforts toward securing bet- 
ter enforcement of existing regulations rather than to add further 
restrictions requiring even more enforcement. 

It takes time and patience to develop new concepts. Local citizens 
in our periodic rechecks reveal their satisfaction and prove that town 
meetings have been successful. In these meetings they come to realize 
that speed zoning, signing and striping, and other minor improve- 
ments accomplish more than an unwarranted fixed time signal, and 
that speeds are normal and reasonable for a location. 


The Case of the Unwarranted Signal 


The next case history covers a local attempt to slow traffic with a 
small “‘Stop and Go” sign beneath each of the four red lenses. This 
device was erected on local initiative at the intersection of a major 
U.S. Highway and a minor crossroad in a small town. 

We first learned of the installation of the beacon as the result of a 
complaint from a citizen who had been arrested for failing to stop. 
Investigation showed the beacon had been installed at the midpoint 
of a curve on a grade. Sight distance was very bad. Warning signs had 
been posted 500 feet on each side of the signal, and existing 30 MPH 
speed signs had been covered. 

Despite the local efforts, a large percentage of drivers failed to 
stop for the signal. Accident reports showed a marked increase in acci- 
dents over the previous insignificant record. 

As the result of our report and severe public criticism, attempts to 
enforce the regulation were discontinued, but the beacon remained 
in operation. 

Finally, after three serious rear-end accidents occurred in a five- 
week period, the signal was turned off and part of the warning signs 
removed, all of which added to the confusion. 

We had just determined to take definite action in the case when a 
letter was received from the mayor of the town. He reminded us that 
school was about to open for the fall term, and made a fervent plea 
for the return of the stop light which he stated was needed to aid the 
school bus in entering the highway at this point. Encouraged by our 
recent successes accomplished through personal contacts and public 
meetings, we made a new start. 


PERSONALIZED TRAFFIC ENGINEERING 397 


A representative of the department was sent to talk with the 
mayor, members of the city council, school authorities and other 
interested parties. They were induced to go to the location where 
the matter was openly discussed. A radar speed meter was used to 
show actual speeds. Local tampering with standard signs was pointed 
out. The unfounded fears and misapprehensions were removed by 
logical explanations of our representative. 

As a result of the meeting, the town officials agreed to remove the 
light. The department agreed in turn to establish a speed zone and 
erect the necessary signs, repaint the No-Passing zone, and install 
reflecting markers on the curve. The school bus operation was dis- 
cussed, and the local officials were advised to re-route the bus so that 
the entrance on both a curve and grade could be eliminated. 

The mayor has loaned us the substandard signal to be used as a 
practical demonstration in discouraging other towns from making 
the same mistake. 

On most occasions we find that the town meeting has brought a 
cordial rapport out of all the individual differences with which it 
began. We believe that this approach is a successful and positive 
method of counteracting the extreme emotional tensions generated 
by individuals or groups in creating a clamor for that universal pana- 
cea, the traffic signal. 

Traffic controls set up in these small localities are a matter of 
much interest to the local citizenry quite apart from their effective 
purpose. If some control is established without their prior knowl- 
edge or collaboration, it becomes purely an enforcement problem 
and unless it is obviously reasonable to them, receives little respect 
and conformity. Enforcement in these areas is difficult because of the 
limitations in personnel. But traffic controls that are established with 
the informed cooperation of the citizenry receive a high degree of 
acceptance. 

Perhaps the greatest profit lies in the fact that our efforts have 
become effective—effective at least to the point of receiving a fair trial 
and incorporation of additional measures in our solutions which 
after-studies may indicate are needed. That is most gratifying—to go 
beyond the technical and professional satisfaction of demonstrated 
ability to the more intangible satisfaction of realizing that as public 
servants our services are recognized by those we serve. 


School Crossing Warrants Protect 
Kansas City Children 


ROGER E. KUEHL AND THOMAS J. SEBURN 


Mr. Kuehl has for the last five years been Assistant City Traffic 
Engineer in Kansas City, Missouri. From June, 1950 to June, 
1951 he was a traffic engineering trainee employed by the city of 
Milwaukee, Wisconsin. Mr. Kuehl holds a degree in civil engineer- 
ing and a certificate from the Yale Bureau of Highway Traffic. He 
is a junior member of the Institute of Traffic Engineers. 


Mr. Seburn became Traffic Engineer of Kansas City, Missouri, 
Department of Public Works in 1930. He organized the new division 
of Traffic Engineering and served as head of the division until March, 
1951, when a separate Department of Traffic was created in the city 
government and he became its Director. Mr. Seburn directed the 
planning and development of a modernization program of street 
lighting for Kansas City. He resigned as Director of the Traffic De- 
partment in June, 1954 to become Research Associate in Transpor- 
tation at the Bureau of Highway Traffic. He is a member and past 
president of the Institute of Traffic Engineers, a member of the 
American Society of Civil Engineers, of the Illuminating Engineer- 
ing Society, of the Traffic Department of the Highway Research 
Board, and of other organizations. 


GROWING trend in the traffic engineering profession is to 
develop practical numerical warrants for installing various 
types of traffic control. There is nothing new or revolutionary about 
gathering and analyzing numerical data before certain traffic im- 
provements are put into effect. In fact, this objective and unbiased 
approach to the solution of practical problems distinguishes the work 
of traffic engineers from that of other groups, both public and private, 
who are also interested in the safe and efficient movement of vehicular 
and pedestrian traffic. 

A result of the recognition by both lay groups and engineers of 
the value of factual approach to problems of vehicular traffic, is the 
adoption of many types of basic surveys and studies in order to make 
decisions on an informed basis. Origin-destination studies lead to 
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recommendations for constructing expressways or major routes and 
assure engineers that the new facilities will serve a majority of per- 
sons. Cordon studies give traffic engineers valuable information on 
frequency and modes of travel into downtown districts, and form 
the basis for recommending changes in transit routing or construc- 
tion of off-street parking facilities. 

It is not only these ambitious surveys—some requiring consider- 
able expense and employment of large numbers of workers—which 
have been accepted as necessary by the traffic engineering profession. 
Every day countless less spectacular but equally important studies 
are made by traffic engineers to determine facts about vehicular move- 
ments. Speed surveys, analyses of high accident-frequency intersec- 
tions, surveys to determine parking deficiencies, speed and delay 
studies and many others relating to traffic and parking have one 
objective: to be able to initiate remedial measures on the basis of 
facts rather than on the sometimes shaky basis of personal opinion. 

One field, however, which probably has not received full atten- 
tion is that of establishing universal warrants for various types of 
intersectional traffic control. The intersection, until it is completely 
designed out of the roadway system, will remain one of our biggest 
headaches in attempting to move traffic safely and efficiently. 

Efforts have been made and are being made to develop warrants 
for intersectional control, but to date no entirely satisfactory for- 
mulas have been advanced which can be applied to questions like 
these: Is a traffic signal warranted at this location which has a history 
of serious right-angle collisions even though the volume of traffic 
using it is less than 600 in the peak hour period? Should this inter- 
section be controlled by stop signs or by YIELD signs? Will delays 
and accidents be decreased if we substitute a four-way stop for a 
signal at this location? 

It is to the credit of the traffic engineer that he has gone ahead on 
his own judgment and produced excellent results traffic-wise at 
problem intersections on the basis of facts he has been able to obtain 
and on what sketchy warrants have been established. However, this 
does not alter the fact that it will become increasingly necessary as 
intersectional traffic problems grow more complex for traffic en- 
gineers to rely to a greater extent on the systematic gathering and 
analysis of factual data. It will also become increasingly incumbent 
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on the traffic engineer to develop and use numerical warrants to 
attack intersectional problems that do not readily yield to personal 
judgment, no matter how enlightened that judgment may be. 

Intersectional difficulties from unresolved conflicts between ve- 
hicle movements or between vehicle and pedestrian streams, create 
a large share of our traffic troubles, especially in urban areas. This 
article delineates only one city’s attempts to deal logically with one 
type of intersectional problem. ‘This problem is one with which every 
city traffic engineer is familiar and one which will exist as long as 
children go to school and cross streets in doing so. 


The School Crossing Intersection 


It is the rare city which is not annually deluged with requests for 
more traffic controls at intersections where school children must 
cross the street. The requests may originate with P.T.A. groups, 
school authorities, or anxious parents, but have in common the sin- 
cere desire to make street crossings easier and safer for children. 

However, it seems to make little difference to the originators of 
the request whether the street carries 200 cars a day or 20,000, or 
whether the children who must cross it each day number five or five 
hundred. The city traffic engineering staff usually has to rule on these 
demands for additional protection and in many instances is handi- 
capped by the lack of a guide on which to base decisions. 

Kansas City traffic authorities were in this position for many years 
even though, following each request, counts of vehicular and pedes- 
trian traffic were dutifully made, the accident history at the particular 
corner involved was thoroughly studied, and physical conditions at 
the intersection were carefully observed and recorded. Out of this 
welter of facts, figures, and observations came a decision as to what 
type of school crossing protection, if indeed any, was required. 

The only trouble was that two or more independent groups, even 
if both consisted of trained traffic engineers, could easily have arrived 
at two or more different conclusions regarding the need for crossing 
protection, simply because the mass of data given to them for analysis 
was entirely unsifted and no common ground existed on which to 
base their recommendations. Several years ago the city of Kansas City 
took steps to rectify this unsatisfactory situation by developing sets 
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of numerical warrants solely for determining need for traffic and 
pedestrian controls at school crossings. 

An attempt was made first to determine those factors actually 
bearing on the problem and then to evaluate each of these factors as 
to its proper relationship with the others. Finally, a scheme was 
devised whereby each intersection could be rated and the need for 
crossing protection determined on a rigorous mathematical appraisal 
of the factors weighted as to their relative degree of importance. 


Four Types of Crossing Control 


The first type is really not a means of control at all but is simply the 
absence of any positive control for major street traffic except perhaps 
a posted speed limit. However, application of the rating system has 
reduced to zero the number of uncontrolled intersections where 
really significant numbers of children must cross heavy volumes of 
through-traffic. Intersections still remain that do not meet our war- 
rants for any type of positive traffic control even though some chil- 
dren may cross at them. These locations are preceded by signs warn- 
ing of the presence of a school crossing ahead, the point of crossing is 
delineated by painted lines, and usually these intersections are 
attended by school patrol boys trained by the traffic and safety divi- 
sion of the police department. 

The positive forms of traffic and pedestrian control used to pro- 
tect Kansas City’s children fall into four main categories: school stop 
signs, traffic signals, police officers assigned to the crossings, or a com- 
bination of signal and an assigned officer. A “school stop sign’”’ is a 
portable stop sign placed in the center of the street and by law carries 
the same authority as a permanent sign while it is in place. 

All motorists approaching the sign are required to stop at the 
crosswalk and may proceed only after ascertaining that the crosswalk 
is not occupied. These signs are in place for an hour and a half during 
the morning period when children are going to school, during the 
noon hour, and again in the afternoon when children are returning 
home. Traffic is allowed to flow freely during the remainder of the 
day. 

School stop signs are reserved for crossings where conditions are 
not critical enough to demand the assignment of a police officer to 
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direct traffic and children. Pedestrian-actuated signals can be used 
to provide protection for school children and Kansas City has several 
of these signals in operation. Since they are also devices and depend 
for their success upon voluntary observance by motorists, they fall 
into the same general category as do school stop signs. Neither type 
of control can deal with unusual or extremely hazardous traffic condi- 
tions in the same manner as a police officer. 

Perhaps the most efficient type of control at school crossings is an 
assigned officer to guide and regulate pedestrian and traffic move- 
ments. Except at intersections which are completely uncontrolled, 
the use of an officer restricts the movements of traffic least of all since 
vehicles are required to halt only when children are actually waiting 
to cross the roadway. Trained officers will look for natural breaks in 
traffic and if possible guide the children across during these periodic 
interruptions in véhicular flow. 

Fixed-time traffic signals operating on a continuous basis almost 
never can be justified solely as a means to protect school children. In 
fact the times are so rare when this type of control can be logically 
applied to govern only the movements of school children that no 
attempt has been made to set up numerical warrants for its use. How- 
ever, it is not unusual in Kansas City to find a significant number of 
children using an intersection that is controlled by fixed-time signals 
warranted because of heavy vehicular movements. 

Neither is it impossible to visualize a school crossing controlled 
by pedestrian-actuated signals, characterized by traffic activity which 
would indicate that the signals themselves do not constitute sufficient 
protection for children. In either of these cases, we may advise em- 
ploying a trained police officer at the intersection to complement the 
signal installation. This combination of controls—most restrictive to 
automobile traffic and reserved for the most potentially hazardous 
locations—is the fourth method relied on by Kansas City to assure its 
children safe conduct to and from school. 


Factors and Criteria Used in Warrants 


The questions we attempted to answer in setting up our numerical 
warrants for school crossing protection were these: 


1. When is a school stop sign warranted? 
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2. When are pedestrian-actuated signals warranted? 
3. When isa police officer warranted to control 
traffic and children at unsignalized intersections? 


4. When isa police officer warranted to complement 
already existing signals? 


It is immediately apparent that a number of distinct physical and 
traffic characteristics of an intersection are of greater or lesser impor- 
tance in determining the need for pedestrian and traffic controls. 
These factors were first listed in general terms and then specific 
criteria applied to them. The factors in the approximate order of 
weight each should receive, together with the criteria assigned them, 
are discussed in the following paragraphs. 

The number of school children crossing the major traffic flow 
is obviously one of the more important factors and should receive 
a good deal of weight. It was necessary to remember that since we 
were dealing with the school crossing problem, it was essential to 
place emphasis only on the number of school-age children crossing 
the main traffic flow. The total number of persons who might possibly 
use the intersection during the entire day was not of major impor- 
tance. The assumption throughout the entire study is that no special 
problem attends the intersection outside of school crossing hours. 

If such a problem does in fact exist, the intersection is considered 
under warrants other than those discussed here. Since at almost any 
intersection some children can be observed crossing the main traffic 
stream during all hours of the day, it became necessary to establish 
in some way the number of children that should be included for 
rating the intersection. It was first determined by study that, exclud- 
ing the noon hour, almost all children going to and from school do 
so between the hours of 7:30 and g:00 A.M. and between 2:30 and 
4:00 P.M. It was then decided to limit the number of children used 
in rating the intersection to 85 percent of those crossing the major 
street during these ninety-minute time intervals. This figure includes 
the bulk of the children crossing. 

The criterion used in rating the intersection is: Eighty-five per- 
cent of the total number of children who are observed to cross the 
major flow of traffic either between the hours of 7:30 and 9:00 A.M. 
or between 2:30 and 4:00 PM. The observations are made on 
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average days and the count of the children is made by five-minute 
intervals. 

The determination, after the count is made, of the number of 
children representing 85, percent of the total establishes a continuous 
time period of a definite length between the limits of either 7:30 
and g:00 in the morning or 2:30 and 4:00 in the afternoon. This time 
period is used in evaluating the second and third factors which help 
determine the need for controls. These factors are the amount of 
vehicular traffic on the street which children must cross and the 
potential delay to vehicular traffic on the street which children must 
cross. 

It is a relatively simple matter to count the number of vehicles 
passing a point on a thoroughfare for any desired length of time. 
However, an individual waiting to cross an uncontrolled stream 
of traffic could not be less interested in the actual number of vehicles 
opposing him. He is in fact concerned only with a safe time gap 
between successive vehicles which will allow him to cross the street. 
Recognizing this, we do not use traffic volumes in rating an inter- 
section but use instead as a criterion the percentage of natural time 
gaps in the traffic stream equal to or greater than the minimum safe 
gap. 

It is possible to determine this percentage through Poisson’s Law 
relating to the frequency of occurrence of rare events. The appli- 
cability of this law to highway traffic has been established by others 
to a degree which we believe justifies its use in our rating tables for 
intersections. By the Poisson Law we are able to determine what 
percent of gaps equal to or greater than a given value will appear 
in a free moving traffic stream of a given volume. It remains only 
to determine what the minimum safe gap shall be and obtain a traffic 
volume count to put Poisson’s formula to use. The formula is: 


(1) when 
P—Percent of safe gaps 
v=Volume of traffic during “‘s” seconds 
e=Base of natural logarithms 
h=Minimum length of safe gap in seconds 
s—Number of seconds in period covered 


To determine the length of a safe gap we need only know the width 
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of the street and assume an average walking speed. We use a speed 
of 3.0 feet per second which is believed decidedly on the safe side. 
The minimum safe time gap in seconds is readily obtained by divid- 
ing the width of the street by 3.0. In rating an intersection the volume 
of traffic used in applying Poisson’s formula is that which has been 
established as having been on the street during the continuous period 
when 85, percent of the children cross. To arrive at a value for the 
percentage of safe gaps it is necessary only to apply the foregoing 
formula (1). 

The number of cars that in theory would be unnecessarily 
delayed by the presence of a school stop sign, signal, or police officer 
is really the number of cars between which the time gap is sufficient 
to allow a safe crossing. Since each traffic stream contains in itself 
a number of acceptable gaps, a number of vehicles equal to the num- 
ber of acceptable gaps plus one would theoretically be required to 
stop unnecessarily because a child could have used these time inter- 
vals to cross the street without benefit of positive controls. The 
factor of needless delay to vehicular traffic is rated under the criterion 
of the percentage of the total traffic volume that would be required 
to stop unnecessarily if positive controls were in effect. This per- 
centage is the same as that obtained in formula (1). 


Accident and Speed Factors 


A fourth factor which should receive some weight in attempting to 
evaluate intersectional characteristics relating to school child safety 
is the past accident history. The occurrence of a solitary accident to 
a school child at any particular location does not in itself constitute 
much evidence of a hazard since so many contributing factors may 
be present other than those which could be traced to existing traffic 
controls or lack of them. A history of two or more accidents to school 
children at one location is, however, sufficient cause to give a good 
deal of thought to more restrictive traffic control. 

For these reasons, our rating system gives a little weight to the 
occurrence of one accident to a child during school crossing hours, 
but if two or more accidents of the type ordinarily preventable by 
positive traffic controls have happened to children within the last 
three years, the rating tables reflect this fact heavily. The specific 
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criterion for the accident history is the number of preventable acci- 
dents to school children in the past three-year period at the inter- 
section during school crossing hours. 

The fifth factor of sight distance on the major street is evaluated 
under the following criterion: The ratio of the sight distance to a 
4-foot high object in the near crosswalk to the total distance needed 
to bring a vehicle to a stop on dry pavement assuming the maximum 
practical deceleration rate. At most intersections a motorist can 
discern a child in the roadway in sufficient time to stop his vehicle 
unless of course the child darts into the street directly in front of 
the car. Under normal conditions the controlling factor is whether 
or not street grades are such that a driver can notice a child in the 
crosswalk sufficiently far away so that he can perceive the child, react, 
and stop his vehicle before entering the crosswalk. 

The sixth factor to be evaluated is that of the speed of traffic. 
Speed enters the picture to an appreciable extent only when it is 
abnormally high, and the weight assigned this factor is high only 
when the measured speeds are excessive. The factor of speed has 
been assigned the criterion of the 85 percentile value of the speed 
on the street the children cross. Speed measurements are made in 
both the morning and afternoon during the ninety-minute periods 
when school children are most likely to be crossing the street. 

The last factor believed to bear on the problem was that of 
traffic controls already in existence near the intersection. This item 
becomes of some importance when the unreasonableness of pro- 
viding school controls in too close proximity to each other is recog- 
nized. It is not expecting too much to require an average active 
youngster to walk a certain distance out of his way to protective 
devices already employed, if the distance is not prohibitively long. 
The criterion used in the rating tables is the distance that a child 
would be taken out of his most direct path to and from school to use 
traffic controls already in existence. 


Point System For Warrant Values 


Each of the seven factors believed to have some bearing on whether 
an intersection should have controls installed for the benefit of 
school children was listed in tabular form together with the spe- 
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cific criterion to be used in analysis and a numerical range of values. 
A point value was then given each numerical range and this point 
system reflects the relative importance each item should have in 
relation to other items. The set of tables is used as the basis for 
determining the need for either a school stop sign, a pedestrian- 
actuated signal, or a school patrol officer. 


Factor Criterion Numerical Range Points 
1. The number 85 percent of the 0-25 0 
of school total number of 26-50 2 
children children who are 51-75 4 
crossing the observed to cross 76-100 6 
major traffic the major flow of 101-125 8 
flow traffic either 126-150 10 
between the hours 151-175 12 
of 7:30 and 9:00 176-200 14 
A.M. or between 201-225 16 
2:30 and 4:00 P.M. 226-250 18 
over 250 20 
2. The amount The percentage of over 90% 0 
of vehicular natural time gaps 76-90% 2 
traffic on the in the traffic 61-75% 4 
street the stream equal to 51-60% 6 
children must or greater than the 41-50% 8 
cross minimum safe gap 31-40% 10 
21-30% 12 
16-20% 14 
11-15% 16 
6-10% 18 
0-5% 20 
3. The potential The percentage of over 90% 2 
delay to the total traffic 81-90% 4 
vehicular traffic volume that would 71-80% 6 
on the street be required to stop 61-70% 8 
the children unnecessarily if 51-60% 10 
must cross positive controls 41-50% 12 
were in effect 31-40% 14 
21-30% 16 
11-20% 18 
0-10% 20 
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Factor 


4. Past accident 
history 


5. Sight distance 
on the major 
street 


6. Speed of traffic 


7. Traffic controls 
already in 
existence near 
the intersection 


Criterion 

The number of 
preventable acci- 
dents to school 
children in the 

last three-year 
period at the inter- 
section during school 
crossing hours 


The ratio of the 
sight distance of a 
4-foot high object 
in the near cross- 
walk to the total 
distance needed to 
bring a vehicle to 

a stop on dry 
pavement assuming 
the maximum prac- 
tical deceleration rate 


The 85 percentile value 
of the speed on the 
street the children cross 


The distance that a 
child would be taken 
out of his most direct 
path to and from school 
to utilize traffic controls 
already in existence 
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Numerical Range Points 


For no 
accidents 
For 1 
accident 
Each ad- 
ditional 


over 2.0 
1.6-2.0 
1.0-1.5 

less 
than 1.0 


0-25 MPH 
25-35 MPH 
over 35 MPH 


less than 200 feet 
201-300 feet 
301-400 feet 
401-500 feet 
501-600 feet 
over 600 feet 


0 


5 


20 


15 


In rating an intersection the morning and afternoon periods are 
rated individually for factors 1, 2, 3, and 6 and the one period with 
the highest overall rating but not the total of both periods is used. 

Any intersection has a possible point total of 100. A total of 
between 50 and 70 points means to us that the intersection char- 
acteristics indicate a need for either a school stop sign or a pedestrian- 
actuated traffic signal. A point total of 70 or more means to us that 
a good argument exists for assigning a police officer at the intersection 


in question. 
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Of course we do not pretend that the warrant ratings are fool- 
proof and certainly we do not automatically refuse a sign or signal 
if the point total falls slightly under 50; nor will we blindly approve 
controls merely because the total is 50 or more. Any warrants for 
traffic control have value only when room is left for judgment and 
we therefore look upon these warrants as guides rather than as 
absolute indications of need. 

Decision between a school stop sign and a pedestrian-actuated 
signal is made on the basis of qualitative analysis rather than on the 
basis of the rating tables, since these two methods of regulating traffic 
have many more points of similarity than of difference. As pointed 
out, a rating of 50 to 70 points is considered prima facie evidence 
that either a signal or a sign is justified. The factor that receives the 
greatest attention in deciding between the two is that of observed 
delays to vehicles. 


Deciding What Kind of Sign to Use 


If warranted, a school stop sign is generally tried first since it is 
portable and considerably less expensive than a signal installation. 
However, if large numbers of cars accumulate behind the sign, it 
is replaced with a pedestrian signal, which will allow traffic to flow 
freely except during that part of its cycle when an actuation does 
occur, thereby reducing vehicular delay. 

It cannot be denied that a signal for some reason is more accept- 
able to parents and teachers than a stop sign although we have no 
evidence that one is safer than the other. However, we have endeav- 
ored not to yield and install signals at the insistence of outsiders, 
when we believed that a school sign would serve as well. 

In attempting to set up numerical guides for determining the 
necessity of using police officers in conjunction with existing traffic 
signals, we recognized that we were dealing with the most restrictive 
type of control possible at school crossings. The factors already dis- 
cussed which govern the use of school stop signs, pedestrian signals, 
or officers assigned to unsignalized locations do not all bear on the 
problem. 

Even considering the use of an officer at an already signalized 
point admits the possibility that the signals themselves are not ade- 
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quate protection. Therefore a completely different set of standards 
from those used for analyzing the simpler problem of school stop 
signs, signals, or an officer alone, had to be evolved. The number 
of children crossing is of course an important consideration. In the 
case of a signalized intersection, however, it is not necessarily the 
number crossing the major traffic flow that should receive the greatest 
weight, but the number that is in conflict with turning traffic. 

An important point to remember is that a signal does not permit 
any direct right-angle conflict between legally proceeding pedestrians 
and vehicles. However, points of conflict do appear between turning 
vehicles and pedestrians. These conflicts are inherent in the signal 
program at nearly all signalized points and both drivers and pedes- 
trians commonly expect them to occur. This fact, though, does not 
entirely eliminate the risk. 

The specific criterion assigned to the factor of the number of 
children crossing is again 85 percent of the total crossing either 
between 7:30 and g:00 A.M. or between 2:30 and 4:00 P.M. The 
criterion for the factor of turning traffic is the number of turning 
vehicles (either left or right) intersecting each crosswalk during the 
time when 85 percent of the children cross. These criteria may seem 
a bit complicated but are readily obtainable. 

First, a count of children on all crosswalks and a turning move- 
ment count of vehicles on all approaches is made from 7:30 to 9:00 
A.M. and from 2:30 to 4:00 P.M. Then the time period between 
these ninety-minute intervals is determined for each crosswalk dur- 
ing which 85, percent of the children crossed. Then the number of 
vehicles that turned across the paths of the children within this 
shorter period can be ascertained. Calculations are made for each 
crosswalk for both the morning and afternoon period, and in rating 
the intersection the highest total of the combined factors of number 
of children crossing and turning traffic for one crosswalk during 
one time period is used. 


Rating a Complex Intersection 


As in the other rating table, a relatively small number of points is 
given for the occurrence of one preventable accident to a school 
child under the factor of accident history. As the number of such 
accidents increases, the number of points assigned to this factor 
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becomes increasingly great. The definite criterion employed in 
relating the past accident record to the other items is the number 
of accidents to children at the intersection in the previous three-year 
period that could reasonably be expected to have been prevented 
by the presence of a school officer. 

As intersections become complex, the ability of a signal system 
to adequately handle both vehicular and pedestrian movements 
becomes severely taxed. A ““T’” intersection or a four-way intersection 
usually presents no hazard to pedestrians that they are not aware 
of, but a five- or six-leg intersection has within itself some elements 
of additional hazard to children despite a signal system designed to 
handle all possible movements. The factor of the type of intersection 
is rated under the criterion of the number of intersectional 
approaches. 

We attempted to evaluate also the extent to which curb radii 
affect the danger of street crossings. Generally speaking, the greater 
the radius of the corner, the greater speed with which traffic is able 
to negotiate the turn. Although speed itself is not ordinarily a prime 
cause of accidents, in the case of children crossing a street with a 
signal the potential speed of turning traffic is a factor that merits 
consideration. 

The speed of traffic on the street approaches to the intersection 
is still another factor that should be taken into account since it 
affects to some degree the potential hazard to children crossing at 
a signal. We evaluated the factor of turning speed under the criterion 
of the curb radius in feet of the corner affecting the critical crosswalk 
and the factor of approach speed under the criterion of the 85 per- 
centile value of the speed on the street approach affecting the critical 
crosswalk. 

The extent to which provision has been made for pedestrians 
in the existing signal system is a factor rather difficult to evaluate 
quantitatively. It was believed that a simple two-phase system either 
of the fixed-time.or pedestrian-actuated type should not receive any 
weight at all, since the use of this rating system presupposes that 
signals are already installed. However, a complex system of timing 
places a burden on a child to observe and correctly evaluate the 
traffic movements and discover safe crossing times. A certain number 
of points have therefore been assigned for the type of phasing in the 
signal system if the system is complex. 
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Other intersectional features such as grades, sight distances, num- 
ber of approach lanes, etc. bear on the problem to a lesser degree 
than those factors already discussed. None of these characteristics 
lend themselves readily to the assignment of numerical ratings, so we 
have grouped them together under miscellaneous features of the 
intersection in the form of questions that can be answered either 
“Yes” or “No.” A number of points have been assigned for each 
affirmative answer. The following set of tables is used for determin- 
ing the need for a school officer in conjunction with an existing 
traffic signal. 


Factor Criterion Numerical Range Points 
1. Number of 85 percent of the 0-20 0 
children crossing total number of 21-40 12 
children crossing 41-60 24 
either between 7:30 61-80 36 
and 9:00 A.M. or 81-100 48 
between 2:30 and 101-120 60 
4:00 P.M. 121-140 72 
141-160 84 
161-180 96 
181-200 108 
over200 120 
2. Turning traffic The number of 0-10 0 
turning vehicles 11-20 10 
(either left or 21-30 20 
right) intersecting 31-40 80 
each crosswalk 41-50 40 
during the time 51-60 50 
when 85 percent of 61-70 60 
the children cross. 71-80 70 
81-90 80 
91-100 90 
over 100 100 
8. Accident history The number of No accidents 0 
accidents to children One accident 10 
at the intersection in Each addi- 
the previous three- tional 30 
year period that could 
reasonably be expected 
to have been prevented 
by the presence of 


a school officer 
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Factor Criterion Numerical Range Points 
. Type of Number of Three 
intersection intersectional approaches 0 
approaches Four 
approaches 5 
Five or more 20 
. Turning speed Curb radius in feet of 0-10 feet 0 
the corner affecting the 11-20 feet 6 
critical crosswalk (the 21-30 feet 12 
crosswalk having the 31-40 feet 18 
highest point total for 41-50 feet 24 
factors 1 and 2) over 50 feet 30 
. Approach speed The 85 percentile value 0-15 MPH 0 
of the speed on the 16-25 MPH 6 
street approach affecting 26-35 MPH 12 
the critical crosswalk over 35 MPH 30 
. Signal system The type of phasing Exclusive 
in the existing pedestrian 
signal system interval 0 
Two phase 
signal 0 
Three phase 
or complex 20 
. Miscellaneous 
features of the 
intersection Points 
If “Yes” Partially If “No” 
a. Is the signal isolated? 10 5 0 
b. Is the sight distance on 
the approaches restricted? 15 10 0 
c. Is the signal “unexpected?” 4 0 
d. Is there a downgrade 
approach of over 4 percent? 15 - 0 
e. Is the intersection jogged? 10 = 0 
f. Does the signal have a right 
turn green arrow permitting 
a continuous right turn? 15 - 0 
g. Is the intersection skewed? 8 - 0 
h. Number of approach lanes 
on the major street: 
One lane 0 
Two lanes 4 
Three lanes 8 


4 
5 
6 
7 
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Any signalized intersection has a possible total of 400 points. We 
have taken 150 points as the total below which a police officer is 
not warranted in conjunction with the signals, barring some unusual 
condition not covered in the rating tables. Above this value some 
very compelling reason would have to exist not to recommend the 
assignment of a police officer to the intersection. Again it should be 
emphasized that we do not consider the rating system as absolute but 
only as a reliable guide in making decisions and recommendations. 


Systems Used Three Years 


The systems described have been in use in Kansas City for about 
three years. Not only do they give a good indication of what kind 
of control is needed at school crossings considered individually but 
they are valuable in comparing the need at two or more intersections 
on a factual basis. This factor is of some importance since Kansas 
City like all other cities does not have unlimited funds for traffic 
signs and signals, and the supply of trained officers is likewise limited. 
When two or more intersections can be compared side by side on 
exactly the same factual basis, the decision as to where to expend 
these limited funds and manpower becomes much easier. 

It should not be forgotten that the success of any numerical 
warrant for traffic control is measured by its usefulness and applica- 
bility under actual conditions. Kansas City’s warrants for school 
crossing protection have proved practical under test and have given 
good results traffic-wise under field conditions. The ultimate suc- 
cess of the rating system depended of course on whether or not the 
controls suggested by the system could be put into actual operation. 

In this regard the traffic department of Kansas City is fortunate 
in having the support of the school officials, part of whose job it is 
to convince worried parents of the soundness of the school crossing 
protection program. Excellent co-operation also exists between the 
traffic department and the police department without whose efforts 
many of the recommendations for school crossing control would 
never be more than simply plans. 

It is recognized that the rating system used in Kansas City for 
establishing in numerical terms the need for school crossing pro- 
tection of various types may not be applicable to other localities. 
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However, the important thing is that a start has been made on a 
rational approach to a problem which has long plagued traffic engi- 
neers. The response in Kansas City has been encouraging enough 
so that plans are being formulated to develop numerical warrants 
for other types of traffic control devices for which accepted warrants 
do not exist. 

Eventually it is hoped traffic engineers will adopt numerical 
standards which can be applied to virtually any traffic control prob- 
lem. Until such time arrives, however, it will be the task of the 
practicing traffic engineer to make many of his judgments on the 
best knowledge available to him, and at the same time contribute 
some of his effort to further the development of factual approach to 
solving our highway traffic problems. 


Integrated ‘Transportation Program 
HARRY J. CASEY, JR. 


Mr. Casey was research analyst for several years with the Maryland 
State Planning Commission where he carried out research into 
various aspects of the state’s economy and served as administrator 
of the State Capital Improvement Program. Following this, he was 
with James W. Rouse and Company, a mortgage banking house 
and developer of shopping centers, where he participated in the 
research and planning of numerous shopping centers in the Balti- 
more area and throughout the east. Mr. Casey currently operates 
his own market research firm specializing in retail location re- 
search. He also was consultant to the Committee on Mass Trans- 
portation, recently formed by the mayor of Baltimore to investi- 
gate various solutions to this crucial problem. He also served as 
consultant to the Maryland House of Delegates Grand Inquest into 
the causes and solutions of the recent Baltimore transit strike. 


RAFFIC in our cities is so great that common solutions to the 
traffic problem—parking facilities and restrictions, expressways, 
and one-way streets—frequently are obsolete upon their installation. 
Can such solutions conquer urban traffic congestion? Or, as this arti- 
cle suggests, is there a defect in our basic transportation philosophy? 
Pertinent statistics reveal appalling facts. Between 1930 and 1954, 
the urban population of the United States increased by more than 
forty percent (Table I). During the same period, automobile owner- 
ship more than doubled (Table II), and automobile travel increased 
by 170 percent (Table III). Though our cities are growing rapidly, 
the number of automobiles is increasing at a greater rate, while the 
use of the automobile increases still more rapidly. Yet mass transit 
riding declined by twenty-five percent during the years cited above 
(Table IV). 

Traffic engineers fitted this tremendously increased volume of 
urban traffic into street patterns relatively unchanged over the last 
twenty-five years. But it is not unlikely that eventually—and the 
time may be closer than we think—the purely physical methods used 
in the past will bear diminishing returns in meeting the onslaught of 
traffic. 
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TABLE I 
Urban Population of the United States 
1930-1950 
Increase since 1930 
Year Urban Population (Percent) 
1930 68,955,000 
1940 74,424,000 8 
1950 96,468,000 40 


Source: U.S. Bureau of the Census. 


In 1955, the mayor of Baltimore appointed a committee of 
prominent citizens led by Dr. Abel Wolman of the Johns Hopkins 
University, to study ways to improve the mass transportation system. 


Lack of Integration Uncovered 


After nearly a year of work, this group concluded that mass transit 
could no longer be viewed and controlled as merely a form of trans- 
portation essentially unrelated to other transportation media. It 
appeared that the lack of an integrated transportation system and 
philosophy underlay much of the struggle with traffic. To overcome 
this defect an overall Transportation Authority was proposed to: 

‘1. Develop an overall transportation plan directed to the most 
efficient and economic combination of transportation resources. 

“g. Regulate and control transportation. Private mass transit 
operators would be subject to the regulatory powers of the Authority. 
Traffic regulation and control would be the function of the Au- 
thority. The Authority would employ these powers to effectuate its 
transportation plan. 

“3. The Authority would direct and program expenditures for 
transportation subject to the budgetary review of the appropriate 
legislative body. Transportation expenditures could not be initiated 
without the consent of the Authority. 

“4. The Authority should have broad powers. We contemplate a 
body with the right of eminent domain, to purchase and sell prop- 
erty, to hold title to property in its own name, to promulgate traffic 
regulations, and other powers sufficient generally to act in the per- 
formance of its duties without undue interference. However, to 
guard against arbitrary use of powers, some form of legislative veto 
should be developed.” 
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TABLE Il 
Annual Passenger Car Registrations in the United States 
1930-1954 and Estimated for 1965 
Change since 1930 
Year Number of Cars (Percent) 
1930 22,972,745 - 
1935 22,494,884 —2 
1940 27,372,397 19 
1946 28,100,188 22 
1947 30,718,852 34 
1948 33,213,905 45 
1949 36,312,380 58 
1950 40,185,146 75 
1951 42,525,217 85 
1952 43,646,343 90 
1953 46,289,129 101 
1954 (Est.) 47,967,000 109 
1965 (Est.) 67,000,00¢ 192 


Sources: Automobile Facts and Figures, 1954, Automobile Manufacturers Association, Message 
from the President of the United States Relative to a National Highway Program, 
February, 1955. 


It also was recommended that the Authority purchase the Balti- 
more Transit Company (the major transit operator in the area); and 
that the Authority’s powers be metropolitan in scope. 

The recommendation for an overall transportation authority is 
believed unique in the United States. Such a radical innovation was 
not suggested until after careful study and thought. In its early 
stages, the committee addressed itself to the consideration of many of 
the details found in reports of other committees concerned with traf- 
fic or transit. These included such items as expanded parking restric- 
tions, staggered employment hours, street improvements and similar 
aids to the flow of traffic and transit. 


Lack of Unified Approach 


However, it became apparent that these were only details; that much 
of the overall transportation problem was due to the lack of a unified 
approach: planning for transportation was the responsibility of no 
one agency; direction of transportation was vested in no central au- 
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TABLE UI 
Estimated Travel by Motor Vehicles in The United States 
1930-1954 
Increase since 1930 

Year Vehicle Miles (Percent) 
1930 206,320,000,000 - 
1935 228,568,000,000 ll 
1940 302,143,000,000 46 
1946 $40,655,000,000 65 
1947 $70,622,000,000 80 
1948 $97,589,000,000 93 
1949 424,089,000,000 106 
1950 457,222,000,000 122 
1951 479,369,000,000 132 
1952 512,242,000,000 148 
1953 540,707,000,000 162 
1954 557,000,000,000 170 


Source: Message from the President of the United States Relative to a National Highway 
Program, February, 1955. 


thority; competition between the automobile and transit was socially 
uneconomic; and while transportation is a vital determinant of the 
city’s economy and structure, the city could not manipulate transpor- 
tation to maximize its advantages. 

The committe’s report had the following to say about the lack of 
integration and control. It is probably true that much the same com- 
ment could be made about the effectiveness of any American city in 
dealing with its transportation problem. 

“That the city realizes the importance of transportation to its 
prosperity cannot be doubted. That the city realizes that it has a posi- 
tive role to play is evident. Highways, traffic, parking, the operation 
of the Baltimore Transit Company have been the concern of many 
study groups, commissions, and experts who have been called upon 
for aid, suggestions and comfort. In response to their investigations, 
changes and innovations have been brought about. But the pattern 
of such changes has been short-term, stop-gap and far from compre- 
hensive in scope or in time. 

‘The pattern could not have been otherwise. For while men have 
served their city well, they have always either had the problems of 
transportation defined too narrowly for them or defined it too nar- 
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TABLE IV 
Annual Transit Passengers, Cities Over 500,000 Population 
1930-1954 
Change since 1930 
Year Passengers (Percent) 
1930 6,815,000,000 
1931 6,162,000,000 —10 
1932 5,068,000,000 —26 
1933 5,172,000,000 —24 
1934 5,531,000,000 —19 
1935 5,626,000,000 —17 
1936 6,061,000,000 —l11 
1937 6,075,000,000 —ll1 
1938 5,809,000,000 —15 
1939 5,846,000,000 —14 
1940 5,901,000,000 —13 
1941 : 6,262,000,000 — 8 
1942 7,652,000,000 12 
1943 8,936,000,000 31 
1944 9,237,000,000 36 
1945 9,258,000,000 36 
1946 9,506,000,000 40 
1947 9,267,000,000 36 
1948 8,804,000,000 29 
1949 7,828,000,000 15 
1950 7,058,000,000 4 
1951 6,495,000,000 
1952 6,125,000,000 —10 
1953 5,663,000,000 —17 
1954 5,088,000,000 —25 


Source: American Transit Association. 


rowly themselves. They have been concerned with the parts, rather 
than the whole. An isolated problem (whether parking, traffic or road 
construction), has led to an isolated solution (frequently another gov- 
ernment agency). 

“Consequently, today we are confronted with a proliferation of 
groups dealing with various segments of transportation. Though 
they may do their jobs well, they cannot provide salvation. For the 
problem is not parking, highways, transit, traffic—it is mass transpor- 
tation in its fullest sense and the past solutions cannot and do not add 
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up to provide the whole answer. Thus, the city, by seeking to cure its 
mass transportation maladies through partial remedies is faced with 
three serious deficiencies: 

“1. Lack of overall planning: different agencies have varying 
conceptions of the role of mass transportation. One obvious example 
is the difference in attitudes of the Department of Traffic Engineer- 
ing and the Maryland Public Service Commission toward the conver- 
sion of streetcars to buses. A more important deficiency historically is 
the almost universal agreement that the problem of mass transit is 
essentially the province of the transit company and is to a minor ex- 
tent the concern of public agencies. 

“eg. Lack of integration: although there has been a marked im- 
provement in the cooperation and integration of city agencies in 
recent years, there is still much to be desired. Much of the improve- 
ment is due to extra-statutory relationships. For example, the Off- 
Street Parking Commission now clears its proposed projects with the 
Department of Traffic Engineering and the Planning Commission. 
The benefits of such schemes are thus subject to changes in personnel 
and personal relations. Where extra-statutory agreements have 
proved valuable, they should be formalized and be made compulsory. 

“3. Lack of necessary control: the city and state generally, and 
their various transportation agencies specifically, feel that transit is 
of a public enough character that it can be ruled as to routes and 
other component parts, but is nevertheless of a private enough char- 
acter so as to be free from control of those parts which are called man- 
agerial and where much of the real failure to cope with Baltimore’s 
transportation needs lies. This philosophy produced a statutory situa- 
tion, so that even if an overall transportation plan were in existence, 
the city would be powerless to effectuate it without the whole- 
hearted cooperation of the Transit Company. 


“Regulation of the company by the Public Service Commission 
has proved to be directed towards the maximum amount of service 
commensurate with a fair return to the company. The Commission 
has not, and probably cannot, require the company to institute serv- 
ice designed to recapture lost patrons. And certainly the initiation of 
services required for the fullest use of transit in the city’s transporta- 
tion plan cannot be accomplished by the present form of regulation.” 
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In many respects the committee disagreed with general accept- 
ance of the automobile as the primary form of urban transportation. 
For large volumes of urban movement, attempts to do the job by 
automobiles may well be self-defeating. Not only are these attempts 
futile, they have two serious effects which are of particular 
importance. 


Motor Car Not Primary 


First, the demands for physical space for traffic movement create 
attempts to vandalize the little remaining open space within the city. 
In Baltimore, proposals have been made to tear out and pave the 
grass plots in two of our major streets. In view of the rapid deteriora- 
tion of our cities, and the vast sums we are prepared to spend on their 
rehabilitation, it seems shortsighted to destroy part of the little re- 
maining beauty within the city. 

Opponents of the Baltimore proposals have been sneered at as 
“tree-lovers,” but in the long run it is they who may be the true real- 
ists, for the asphalt jungles now typical of most of the nation’s inner- 
city areas offer little in the way of amenities to attract and hold the 
kind of resident necessary for the preservation of the tax base. 

Such proposals are particularly appalling when it is realized that 
at best they are merely stop-gap. Baltimore’s traffic engineer said: 

“To be perfectly frank, the measures we are taking in all big cities 
to relieve traffic pressure have given only temporary relief. You open 
a one-way street and for a time it works fine. But as more motorists 
hear about it, more and more of them drive on it. Before you know it 
you have another jam on your hands. And the same flood of motorists 
that caused the jam begin to look around for other thoroughfares. 

“So the traffic engineer begins to think and watch the traffic flow 
again and maybe he comes up with another idea. Maybe he will re- 
verse the traffic on that street, or maybe he will make it a two-way 
street and put his one-way traffic on another. 

“And so it goes. Always changing, redirecting, trying to come 
upon ideas for making the best possible use of the streets you already 
have—streets designed for use in another epoch. 

“Our present idea is to make the most efficient use of what streets 
we have. But as we try to use this or that device, the tide of automo- 
biles rises higher and higher and before many years our city will be 
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so packed—if things continue as they are—that improvisations won’t 
give even temporary relief of any marked degree.” 

Secondly, complete dependence on the automobile means in- 
creased traffic, which in turn equates with increased congestion. Con- 
gestion means slower travel times—particularly for transit riders. As 
transit riding becomes more onerous, more time-consuming and less 
attractive, the shift from transit to automobile is accelerated. 

This results in fewer transit patrons, and ultimately in less transit 
service. But as transit service declines, the chances of rehabilitating 
the transit system become more improbable. Thus, by encouraging 
private vehicular movement, we are debilitating the transportation 
medium, which, in the long run, will prove to be the basis of solving 
our transportation problem. 


A Summing Up 


This dilemma was summed up by the committee in this fashion: 

“America’s cities are growing rapidly in population, but automo- 
biles are increasing at a faster rate and are being used more inten- 
sively; as people use their cars, fewer use mass transit; the mass 
transit operator is faced with fewer customers and more street con- 
gestion; to counteract this he seeks higher fares to meet his decreased 
revenue and greater operating costs, and cuts service to fit the de- 
creased demand for his product; this accelerates the shift to the 
automobile. 

City governments react by attempting to ease the movement of 
automobiles through feats of traffic engineering and construction. 
These temporary improvements are soon nullified by the ever 
mounting number of cars in use. The fortunate flee to the suburbs 
where the use of the car is a necessity, thus adding to the number of 
vehicles on the streets and compounding the problem, while new 
areas of blight are created in the city. 

“The end result of this trend is: 

“1. The private automobile user is faced with an inadequate 
means of transportation (although more satisfactory than transit) 
and high trip costs. 

“‘g. The transit user is faced with high trip costs (although less 
than the motorist’s) and an inadequate means of transportation. 
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““g. The city is no longer as pleasant a place in which to live and 
work.” 

Transportation is basic to the structure and life of any city. How 
the transportation network is formed to a large degree determines 
the shape and value of the city. In general, two types of urban trans- 
port systems are in evidence. The Toronto (Canada) Planning Com- 
mission, in the field of transportation, probably one of the most 
sophisticated planning groups, sums up these two types as: 


“1. Asystem based on road transportation and the flexible move- 
ment provided by cars and trucks. This implies a system of major 
transportation arteries together with extensive parking and loading 
facilities in each concentration. It means that every concentration in 
the city must have a substantial amount of space devoted to parking 
and loading very close to the center itself.” 

“g. A system of substantial centers highly concentrated and 
served very largely by mass transportation. ‘This implies that centers 
can be quite large and concentrated, but that all facilities within 
them should be essentially within walking distance. There is some 
possibility of a development along this line with the introduction of 
moving sidewalks and some other similar devices which, in effect, 
increase the range of walking. But the idea is the center would not be 
dispersed to allow for a very large amount of parking and loading for 
vehicles.” 


Obviously, the proportionate supply of mass transit seats avail- 
able to any particular area in a city determines to a large extent the 
effective size of the area. If mass transit is allowed to deteriorate, the 
strong central areas typical of most American cities are bound to 
decline in importance. If we are serious about preserving and 
strengthening our downtown areas, then it would appear that seek- 
ing ways to make mass transit more effective would be basic to any 
solution of the problem. 


More Economic of Space 


This is true because mass transit is more economic of street space 
than the automobile. People are the reason for transportation; peo- 
ple are the life blood of a central area. Mass transit can move more 
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people over a given street area than the automobile. This fact which 
is so patently obvious, even trite because of its constant reiteration, 
somehow escapes our planners and municipal officials. 

Downtown areas require that large numbers of people must be 
moved into and out of them. Downtown’s density implies that land 
cannot be made available for the movement and storage of vehicles 
approaching in quantity the number of people to be moved. Further, 
to insure the use of mass transit, vehicle speeds must be increased sig- 
nificantly beyond the typical five to six miles per hour to a level of 
twenty or more miles per hour. This is not possible when transit 
must compete with automobiles for street space. 

The present laissez faire treatment of transit cannot be tolerated 
if these aims are to be met. The successful functioning of transit de- 
mands that it be viewed as a service to society; that its economic value 
to the community be the criterion for its operation, and not its profit- 
ability to a corporation nor to a public agency. 

Mass transit may be used in many ways in shaping the city. The 
experience of Toronto with its newly-opened subway points to the 
controlled location of commercial sub-centers along such a high- 
volume transport facility, as well as the maintenance and growth of 
the city’s central area. In some instances the use of mass transit would 
appear more economic of space and money than comparable highway 
facilities. Such transit facilities should not only be provided, but also 
should be encouraged through policy decisions implemented by 
regulations designed to deter the use of private vehicles. 

Obviously, there are a host of ways transit can be used which in 
the long run would reflect favorably on the municipal balance sheet, 
but would spell losses for the operator. No municipal water system, 
to use an analogy, is without service areas which fail to pay their way 
—on an operating cost basis. But no one today denies that the provi- 
sion of water does not contribute to the economic well-being of the 
urban complex as a whole. Such a philosophy must be adopted to- 
ward transit, if its full contribution to society is to be made. 

This spells public ownership, for no private operator today is in 
a position to offer any unprofitable service. Indeed, the very life of 
the transit industry is highly tenuous, and the spiral of service cuts 
and fare increases, if continued unabated, spells the eventual disap- 
pearance of transit as a vital force in urban America. 
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But public ownership is only a partial answer. Operations such 
as those in Cleveland and Toronto can offer better and more service 
than private operators elsewhere, simply because their freedom from 
taxes gives them funds to use in providing additional service of an 
unprofitable nature. But like all private operators, they must pay 
their way. 

Secondly, these public operators are as unintegrated into a single 
transport program as all transit operators in the United States seem 
to be. On one hand we have the planning commissions, city councils, 
parking authorities, and traffic departments paying lip service to 
transit, but failing to take into account its role, and its need for en- 
couragement. Floating about in the sea of municipal administration 
is the transit operator who, if the metaphor is continued, is told to 
sink or swim. 

What is missing is an overall transportation plan and organiza- 
tion to weigh each transportation problem, and determine whether it 
is to be most economically met by mass transit service, or by a high- 
way system; and to have the necessary powers to put into effect the 
necessary facilities and regulate their use. 

This is the reasoning that led to the Baltimore Committee’s pro- 
posal for an overall transportation authority to plan, regulate and 
operate all forms of transportation. They felt that the present state of 
organization—a group of spheres of influence, planning, traffic, park- 
ing, transit operation, transit regulation—was no longer tolerable; 
and that the time had come for an integrated attack on the transpor- 
tation problem. 

The incorporation of the transit system into such an organization 
was necessary not only because public ownership was regarded as 
inevitable, but also (and in this writer’s mind, primarily) because 
ownership gives the authority power to manipulate the mass transit 
network to accomplish the objectives of any transport plan. 

For example, if, as has been suggested elsewhere, entry to the cen- 
tral area were to be denied to the private vehicle, an adequate transit 
service would be necessary to provide alternative transportation. 
But it would be unrealistic to hope for a private operator to provide 
such service, while a public operator within the framework of an 
overall authority would be prepared and capable of assuming the 
burden. This probably would not be true of a public operation such 
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as Cleveland’s where operating expenses must be covered by operat- 
ing revenues. 

Further, such an organization would be concerned with mass 
transportation in its fullest sense, and would be zealous not to create 
conditions such that one form of transportation would operate un- 
checked to the detriment of the other or to the legitimate needs of the 
city. Again, this would not be true where the transit operator, even if 
public, remained outside the transportation authority, for it was felt 
that existing conditions would be duplicated: one group “thinking 
traffic,” another “thinking transit.” Put simply, what is desired is one 
head wearing one hat, labeled “transportation.” 

Reaction to the committee’s proposal has been mixed. Two of the 
affected public agencies have been critical; the two least affected have 
approved. A prominent group of community leaders has publicly 
opposed the recommendations. 

On the whole, public ownership of the transit company has at- 
tracted more attention than the far more important proposal for an 
overall authority. Time alone will tell what will happen in Balti- 
more, but in any event, the committee has created a radical departure 
from traditional transportation thinking. 
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THE ENO FCUNDATION FOR HIGHWAY TRAFFIC CONTROL 


THE BOARD OF DIRECTORS 


Cotonev Rosert C. F, Goetz, U.S.A. Retired, President and Chairman 
CourTLANp Ketsey, Attorney, New York, N. Y., Vice President 

Cares M. Ura, Consulting Engineer, Washington, D.C., Vice President 
Georce ParMxy Day, Yale University 

Avsert A. DRAYTON 

Puicir K. Smit, New York, N. Y., Treasurer and Assistant Secretary 

Many S. Briony, Secretary and Assistant Treasurer 


Roscor Ettarp, Director of Instruction, Graduate Journalism Faculty, Columbia 
University, New York, N. Y.; Managing Director, North American Newspaper 
Alliance, Editorial Consultant 

Wisvr S. Situ, Associate Director, Bureau of Highway Traffic, Yale University, 
New Haven, Connecticut, Technical Consultant 

Maxwe Hatsey, Traffic and Safety Advisor 

Rosert E. Scumunt, Resident Traffic Engineer 


THE BOARD OF CONSULTANTS 


Terms Expire February 1957 


J. A. AnpERrson, Commissioner, Department of Highways, Commonwealth of Virginia 
Jzrrerson B. ForpHAM, Dean, Law School, University of Pennsylvania 

Pau. G. HorrMan, Chairman of the Board, Studebaker-Packard Corporation 
Cuarces M. Nostez, Chief Engineer, New Jersey Turnpike Authority 

Dr. Hersert J. Stack, Director, Center for Safety Education, New York University 


Terms Expire February 1958 


Freperick P. Crark, Planning Consultant, Rye, New York 

Cour, California State Senator, Sacramento, California 

Eno DeBuys, Baltimore, Maryland 

W. L. Grorn, Director of Department of Public Safety, City of Richmond, Virigina 

Atrrep JouNson, Executive Secretary, American Association of State Highway 
Officials, Washington, D.C. 

Norman Kennepy, Associate Engineer, Institute of Transportation and Traffic Engi- 
neering, University of California 

lacut B. Yosr, Director, Field Operations Section, Generai Motors Corporation, 
Detroit, Michigan 


Terms Expire February 1959 


Frep Burcorar, Director, Highway Research Board, Washington, D.C. 

LreuTENANT GENERAL Levin H. CampseELt, Jr., Chairman of Board, Automotive Safety 
Foundation, Washington, D.C. 

Tuomas Desmonp, New York State Senator, Newburgh, New York 

D. C. Greer, State Highway Enginecr, Texas Highway Departanent 

B. D. Tattamy, Chairman, New York State Thruway Authority 

Kennetu C. Wetcn, Architect, Grand Rapids, Michigan 

Rex Wurrtron, President, American Association of State Highway Officials, Washing- 
ton, D.C. 
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